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Table A-1. VBI70 OU3 Phase I Investigation
Sample Station Locations

STATION

1
2
3
4
5
6
7
8
9
10
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

COORDINATES

Northing

1710693.49
1710635.21
1710392.16
1710484.04
1710423.24
1710476.89
1710398.27
1710421.52
1710510.04
1710180.98
1710259.54
1710303.44
1710323.33
1710323.38
1710177.66
1710183.81
1710162.77
1710142.76
1710123.53
1710072.07
1710101.85

Easting

3142187.28
3142349.27
3141890.09
3141922.36
3142027.79
3142327.24
3142342.15
3142523.78
3142557.99
3141736.81
3141863.27
3141862.73
3142078.68
3142324.47
3142061.28
3142285.96
3142369.35
3141846.31
3141924.92
3142250.95
3142575.98

1709967.00 I 3142630.42
1709776.56
1709724.64
1709810.75
1709505.38

3141864.92
3141959.37

[ 3142661.14
3142154.89

1710885.48 I 3141388.12
1710640.99 3141410.43
1709784.10 ! 3141430.70
1709530.36 3141412.83
1710598.25 I 3142818.46
1710284.93 3143031.77
1710567.65 • 3143284.37
1710798.60 3143964.16
1710363.75 3143985.59
1709846.85 ! 3143935.42

ELEVATION

(«)

5215.19
5214.31
5220.95
5220.78
5218.74
5214.80
5215.17
5215.62
5214.04
5216.37
5220.76
5220.19
5220.16
5215.68
5222.64
5221.34
5220.63
5222.27
5222.73
5222.03
5217.51'
5199.82
5219.36
5220.99
5197.93
5225.04
5216.12
5216.99
5221.54
5224.38
5214.01
5198.94
5200.47
5177.70
5175.37
5169.93

Colorado State Plate Coordinate System of

Surveyed by Foresight West Surveying, Inc

1983(92), Central Zone,

, January 2004

US Survey Feet

Table 3-1 Station Coordinates.xls Page 1 of 1



Table A-2. VBI70 OU3 Phase I Investigation
Round 2 Monitoring Well Locations

STATION

MW-32
MW-33
MW-34
MW-35
MW-36

COORDINATES

Northing

1710581.51
1710322.68
1710567.32
1710792.03

Easting

3142892.43
3143032.19
3143346.23
3143934.39

1710364.20 I 3143986.44

ELEVATION [1]

(ft)

5207.93
5199.18

5200.06 [2]
5178.74
5175.32

[1] Elevation at Rim

[2] Elevation is top of lid (MW-34 lid is locked)

Colorado State Plate Coordinate System of 1983(92), Central Zone, US Survey Feet

Surveyed by Foresight West Surveying, Inc., May 2004

Table 3-3 Round 2 MW Coordinates.xls Page 1 of 1



Table A-3. VBI70 OU3 Phase I Investigation
Round 3 Sample Locations

STATION

GW-15
GW-16
GW-17
GW-46
PS-1
PS-2
PS-3
PS-4
PS-5
PS-6
PS-7
SW-1
SW-2

COORDINATES

Northing

1711586.17
1710824.50
1711543.04
1710135.04

Easting

3145499.59
3145105.10

^3145086.76
3144651.31

3143762.56 I 1708507.98
3143856.68
3143973.36
3144226.05

1708465.89
1708509.17
1708559.04

3144473.58 | 1709519.96
3144361.02
3144290.65
3143248.27
3143946.16

1709543.36
1709561.18
1710848.51
1710840.41

ELEVATION [1]
(ft)

5150.60
5145.57
5151.09
5147.85
1573.00
1564.00
1570.00
1566.00
1572.00
1570.00
1566.00
1589.00
1589.00

[1] Elevation at rim (for GW-15 through GW-46), otherwise ground elevation.

Colorado State Plate Coordinate System of 1983(92), Central Zone, US Survey Feet.

Stations GW-15 through GW-46 surveyed by Foresight West Surveying, Inc., December 2004.

Station PS-1 through PS-7 and SW-1 and SW-2 locations recorded using GPS by Knight Piesold and
Co., March and May 2005.

Table 3-3_Round 3 Sample Station Coordinates.xls Page 1 of 1
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ROUND 1 BORING LOGS
DECEMBER 2003
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: V8 & 1-70 Project No. 03-1-411 Boring No: 1 Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/19/03 Completion Date: 12/19/03

Driller STEVE ENS JRig Type: DIRECT PUSH Ground Elev: 5215.19 NORTHING

Logged By: •' CAJ Water Depth: Not Encountered 1710693.49

EASTING
3142187.28

.

Its
* Jj)

^J *••

nO^

2-

4-

6-

8-

i f\

12-

14-

. 16-

18-

20—

22-

24-

26-

28-

30-

32-

34-

36-

SOIL CORE

t—̂
r

UJ
1—
X
UJ

ID
|

O

o
T
in

m

T
o

a:
LJ

O
u
UJ
oc

X

m
"*"

o
CO

o
o
*-

£-2
osi
O Cjj C
n O^w

-000 1B

-000 1C

-000 1D

-0001 A
RIN-0005

en
_E

° CL
"̂  O.
— . ̂ "^_
Q_

_o

1"°*L_
o

\x\x

I/I
o
(rt
^^

FILL
^^^^^^^

^^^^H

^H•̂̂̂
Hcsil̂ B

^Mm̂
MI.J.............1....1

DESCRIPTION

ASPHALT 0-4" ABOVE GRAVELLY. CLAYEY SAND

WEATHERED CLAYSTONE, MEDIUM OLIVE GRAY
5Y 5/1. MOIST. LENSES OF SANDY CLAYSTONE
FROM 10" TO 6'

2" LAYER OF WHITE MINERUZATION
AT 3'- 10"

MINOR IRONSTAINING FROM 10" TO 15*
STIFFENS WITH DEPTH

BORING TERMINATED AT 15' BGS.
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PE SOIL 1-5
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SAMPLE AT 4"

SAMPLE AT 1'e"

SAMPLE AT 5*10"



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/12/03

Driller: STEVE ENS | Rig Type: D!RECT PUSH Ground Elev: 5214.31

Logoed By: CAJ Water Depth: Not Encountered

m
Boring No: 2 Sheet 1 of 1 1

Completion Date: 12/12/03
NORTHING
1710635.21

EASTING
3142349.27
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DESCRIPTION

ASPHALT 0-4" OVER GRAVELLY SANDY CLAY

CLAYEY SAND, MOIST, LOOSE, LIGHT BROWN
10YR 8/3 TO BROWN 10YR 6/3

WEATHERED CLAYSTONE, MOIST,
5Y 5/1 STIFFENS WITH DEPTH

OLIVE GRAY

SANDSTONE, CLAYEY, WEAKLY CEMENTED,
OCCASIONAL DECOMPOSED GRAVEL, MICACEOUS
ftRANlTir fiRAIKIS PINT MFnillU 1 IftHT BROWN

10YR 8/3 MINOR IRON STAINING FROM 1 1*
TO 14'

REFUSAL AT 1 4" BELOW GROUND SURFACE

QC SAMPLES:
PE SOIL 1-1
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70 Project No. 03-1-411 Boring No: 3 Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/18/03 Completion Date: 12/18/03
Driller: ZACK ENS |Rlg Type: DIRECT PUSH Ground Elev: 5220.95 NORTHING
Logged By: CAJ Water Depth: Not Encountered 1710392.16

EASTING

3141890.09
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DESCRIPTION

ASPHALT 0'-4" ABOVE GRAVELLY CLAYEYS AND
ABOVE APPROXIMATELY 5" OF SLAG, CINDER,
BRICK.

WEATHERED CLAYSTONE/SANOSTONE. OLIVE
BROWN 10YR 6/3 VERY SANDY CLAYSTONE TO
VERY CLAYEY SANDSTONE FROM 1' TO 8*

WEATHERED SANDSTONE, MICACEOUS AND
GRANITIC GRAINS, GRAIN SIZE IS FINE MEDIUM,
MOIST. LIGHT BROWN YELLOW 10YR 8/8 TO
LIGHT BROWN 10YR 8/3

REFUSAL AT 11' BELOW GROUND SURFACE
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SAMPLE AT 2"

SAMPLE AT 2'

SAMPLE AT 5'

SAMPLE AT 10*6"

SLOUGH IN
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DRILLER REENTERED
BORING LIKELY 1*.
OF TRUE SAMPLE



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: Vfl & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/18/03

Driller: ENS | Rig Type: DIRECT PUSH Ground Elev: 5220.78

Logged By: CAJ Water Depth: 11 BGS
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Boring No: 4 Sheet 1 of 1 J

Completion Date: 12/18/03

NORTHING
1710484.04

EASTING
3141922.36

DESCRIPTION

ASPHALT 0-1" ABOVE GRAVEL, ABOVE CLAYEY
SAND WITH CINDER, SLAG, BRICK FROM r~4'.
ABOVE CLEAN SAND SP FROM 4'-5' ABOVE
CLAYEY SAND FROM 5'-7', ABOVE CINDER,
SLAG. BRICK FROM 7'6"-1l'.WET FROM
1 0 —1 1 6

WEATHERED CLAYSTONE. SATURATED FROM
11'6" TO 16' LIGHT OLIVE BROWN 5Y 5/6

HIGHLY WEATHERED IN ZONE OF IV- 15'
COLOR IS BROWNISH YELLOW 10YR 6/8 TO
BROWN 10YR 6/3 BELOW 15'

REFUSAL AT 17' BELOW GROUND SURFACE

FILTERED AND UNFILTERED

.

GROUNDWATER SAMPLES COLLECTED. AND
GROUNDWATER QUALITY ASSURANCE
SAMPLE PE 7-A.
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 5 Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/18/03 Completion Dote: 12/18/03

Driller ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5218.74 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710423.24
EASTING
3142027.79
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DESCRIPTION

ASPHALT O'l" ABOVE 3" OF CLAYEY SAND
ABOVE CINDER, SLAG, BRICK FROM 4" TO 10"

CLAYEY SAND, FINE-MEDIUM, LIGHT BROWN
10YR 8/3 MOIST

(MAY BE HIGHLY WEATHERED SANDSTONE)

STIFFENS BELOW 6'6", LIGHT BROWN 10YR
8/3 TO BROWNISH YELLOW 10YR 6/8,
MICACEOUS

REFUSAL AT 8' BELOW GROUND SURFACE

QC SAMPLES:
PE SOIL 1-3
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SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 6 Sheet 1 of i ^

Boring Location: SEE SITE PLAN Start Date: 12/12/03 Completion Date: 12/12/03

Driller: STEVE ENS | Rig Type: DIRECT PUSH Ground Elev: 5214.80 NORTHING

Logged By: CAJ Water Depth: 1710476.89
EASTING
3142327.24
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ASPHALT 0*4", OVER GRAVELY SAND, WITH
CINDER, SLAG AND BRICK FRAGMENTS

WEATHERED CLAYSTONE, HIGHLY WEATHERED
FROM 6* TO 10*. MOIST TO VERY MOIST, LIGHT
OLIVE BROWN 5Y 5/6

STIFFENS BELOW 10'. ALSO SLIGHTLY MOIST
BELOW 10*

BROWNISH YELLOW 1 0YR 6/8 BETWEEN 1 6* &
17'6" OUVE GRAY 5Y 4/1 BELOW l7'-6"

REFUSAL AT 19' BELOW GROUND SURFACE
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 7 [Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/12/03 Completion Date: 12/12/03

Driller ZACK ENS (Rig Type: DIRECT PUSH Ground Elev: 5215.17 NORTHING

Logged By: CAJ Water Depth: 10.8' BGS 1710398.27

EASTING

3142342.15
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ASPHALT 0-4" ABOVE. GRAVELLY SAND, CINDER.
SLAG AT 4' 10" TO 5'6", OVER SANDY CLAY OVER
CINDER. SLAG FROM 5'10" TO 6'. OVER CLAYEY
SAND DARK BROWN 10YR 3/3

GLASS FRAMENTS AT 10' CLAY. HEAVILY IRON
STAINED FROM 10'6" TO 12'

PLASTIC, ORGANIC, CLAY. ROOTS, FROM 12 TO 20'4"
GRAY AND BLACK LAMINATIONS FROM 12' TO 14'6"
OLIVE GRAY 5Y 4/1

VERY MOIST, OILY SHEEN, ORGANIC ODOR

WEATHERED CLAYSTONE, LIGHT OLIVE GRAY 5Y 6/1
MOIST.

REFUSAL AT 24' BELOW GROUND SURFACE
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GROUNDWATER SAMPLE COLLECTED

ac
CL
LJ
a

o

0
o

(M

0

FIELD
NOTES

OVER SATURATED
FILL FROM
6-12

ROOTS AT 14'

.56



SOIL BORING LOG KUMAR & ASSOCIATES - J
Project Name: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/12/03
Driller: ENS | Rio Type: D! 3ZCT PUSH Ground Elev: 5215.62
Logged By: CAJ Water Depth: Not Encountered

Boring No: 8 Sheet 1 of 1 ]

Completion Date: 12/12/03
NORTHING
1710421.52

EASTING
3142523.78
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DESCRIPTION

ASPHALT 0-3", GRAVELLY SANDY CLAY TO CLAYEY
SAND

CINDER, SLAG AND BRICK FRAMENTS
BLACK N 1.75/

FROM 1' TO 3*

WEATHERED CLAYSTONE, MOIST BROWN 10YR 6/3
CLAYSTONE VERY MOIST FROM 6'6" TO 8*

SANDY CLAYSTONE FROM 17' TO 18'

REFUSAL AT 25' BELOW GROUND SURFACE

:c
a!
Q

h—
O

t—

0
u

*(O
To

m
CM

FIELD
NOTES

SAMPLE AT 3"

SAMPLE AT 4'

SAMPLE AT 7*

SAMPLE AT 24'

1

»

»



SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/12/03

Driller: STEVE ENS JRig Type: DIRECT PUSH Ground Elev: 5214.04

Logged By: CAJ Water Depth: Not Encountered
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REFUSAL

Boring No: 9 Sheet 1 of 1

Completion Date: 12/12/03

NORTHING

1710510.04
EASTING

3142557.99

DESCRIPTION

ASPHALT 0-3", OVER GRAVELLY SAND, OVER
GRAVELLY SANDY CLAY DARK BROWN
GRAVEL SIZE BRICK FRAGMENTS AT 1

CLAYEY SAND, MOIST. LIGHT BROWN

10YR 3/3
'.

10YR 8/3

WEATHERED CLAYSTONE, MOIST, BROWN 1UYK 6/3

STIFFENS AT 18'

OLIVE GRAY 5Y 4/1 BELOW 18' UNWEATHERED
CLAYSTONE AT 18' TO 24*

REFUSAL AT 24' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT 3"

SAMPLE AT 5'6"

HEAVY IRON STAINING
AT BOUNDARY

SAMPLE AT 8'6"

SAMPLE AT 23'



SOIL BORING LOG KUMAR & ASSOCIATES J
•

Project Name: VB tc 1-70 Project No. 03-1-411 Boring No: 10 Sheet 1 of 1 ^1

Boring Location: SEE SITE PLAN Start Date: 12/10/03 Completion Date: 12/10/03 j

Driller: ZACK ENS Rig Type: DIRECT PUSH Ground Elev: 5216.37 NORTHING.

Logged By: CAJ Water Depth: Not Encountered 1710180.98

EASTING

3141736.81
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REFUSAL

DESCRIPTION

FILL GRAVELLY CLAYEY SAND

SM SILTY SAND, BROWNISH YELLOW 10YR 6/8
SLIGHT MOIST

SANDY CLAY. LIGHT OUVE BROWN 5Y 6/6. SLIGHT
MOIST

CLAYSTONE, LIGHT OLIVE BROWN SYR 5/6 TO OUVE
GRAY SYR 4/1 SLIGHT MOIST

PERMEABILITY SAMPLE AT 9'-10*

WEATHERED CLAYSTONE FROM 6* TO 17'

INCREASED SAND IN CLAYSTONE AT 19'6" TO 20'
LIGHT OLIVE BROWN 10YR 7/8 AT 19'6"-20'

REFUSAL AT 20' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT 6"
VERY DIFFICULT TO
ROLL
SAMPLE AT 2*

SAMPLE AT 5'

BOUNDARY NOT
OBVIOUS

SAMPLE AT 8'
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FRACTURES IN CS
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70

Earing Location: SEE SITE

triller: DEREK

PLAN

Rig Type: HAND AUGUR 4'

Logged By: CAJ

Project No. 03-1-41 1

Start Date: 12/19/03

Ground Elev:

Water Depth: NE .
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Boring No: 1 1 Sheet 1 of 1
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SOIL BORING LOG
Project Name: VB & I-70

Boring Location: SEE SITE PLAN

Driller: DEREK | Rig Type: HAND AUGUR 4"

Logged By: CAJ
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KUMAR & ASSOCIATES J
Project No. 03- 1 -41 1

Start Date: 12/19/03

Ground Elev: 5220.76

Water Depth: Not Encountered

Boring No: 12 Sheet 1 of 1 "

Completion Dote: 12/19/03
NORTHING
1710259.54

EASTING

3141863.27

DESCRIPTION

CLAYEY SAND, BLACK, CINDER/SLAG
CLAY

0-3" ABOVE
WITH FRAGMENTS OF CLAYSTONE 3 TO 2

BRICK AT 2* AND 3'

FRAGMENTS OF SLAG AND BRICK TO 4'6"

HAND BORING REFUSAL AT 4'6" BELOW
GROUND SURFACE
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FIELD
. NOTES

SAMPLE AT 2"

SAMPLE AT 2'
GREEN MINERALIZATION
AT 4'

BLACK TAR PAPER
AT 4'6"
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/19/03

Driller DEREK j Rig Type: HAND AUGER 4° Ground Elev: 5220.19

Logged By: CAJ Water Depth: Not Encountered
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REFUSAL

Boring No: 13 Sheet 1 of 1

Completion Date: 12/19/03

NORTHING
1710303.44

EASTING

3141862.73

DESCRIPTION

TOPSOIL 0-4" ABOVE SANDY CLAY

FRAGMENTS OF SLAG AND BRICK AT 1' CHARCOAL
FRAGMENTS AT 1'0" VERY MOIST, BROWN 10YR 6/3
TO DARK BROWN 10YR 3/3

WEATHERED CLAYSTONE, GRAY GREEN 5G 6/1, MOIST

HAND BORING REFUSAL AT 28' BELOW GROUND
SURFACE
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NOTES

SAMPLE AT 0"

WHITE MINERALIZATION
AT 2'6"

ROOTS AT 3'

SAMPLE AT 4'



SOIL BORING LOG KUMAR & ASSOCIATES •Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 14 | Sheet 1 of 1

Boring Loeotion; SEE SITE PLAN Start Date: 12/10/03 Completion Date: 12/10/03

Driller: ZACK ENS |Rig Type: DIRECT PUSH Ground Elev: 5220.16

Logged By: CAJ Wotar Depth: Not Encountered

NORTHING .

1710323.33

EASTING

3142078.68
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DESCRIPTION

2" ASPHALT CLAYEY SAND, BLACK N1.75/, MOIST.
FROM 2" TO 2'

CLAY, DARK BROWN 10YR 3/3, MOIST, FROM 2-3*

WEATHERED CLAYSTONE, LIGHT BROWN 10YR 6/3

LENSES OF SANDY CLAYSTONE AT 8' TO 9' AND
12'6" TO 15' COLOR OF SANDY LENSES IS
BROWNISH YELLOW 10YR 6/8

PERMEABILITY SAMPLE AT 13'-15'

SANDSTONE, VERY CLAYEY. WEAKLY CEMENTED
MICACEOUS. MANY WHITE ZONES (CLAYS). BROWNISH
YELLOW 10YR 7/8

SAMPLER CLOGGED AT 23* BELOW GROUND SURFACE

BORING TERMINATED

FIELD
NOTES

SAMPLE AT 20*



SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 15 Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/12/03 Completion Dote: 12/12/03

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5215.68 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710323.38

EASTING

3142324.47
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î ^^ l̂iĵ ^B
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SS

DESCRIPTION

ASPHALT 0-3" OVER GRAVELLY, CLAYEY SAND, DARK
BROWN TO LIGHT BROWN 10YR 3/3 TO 10YR 8/3

FRAGMENTS OF GLASS. BRICK. SLAG THROUGHOUT

WEATHERED CLAYSTONE. MOIST. LIGHT OLIVE BROWN
5Y 5/6 TO BROWN 10YR 7/3

STIFFENS WITH DEPTH

VERY SANDY CLAYSTONE BELOW 15'6" GRANITIC
GRAINS, MICACEOUS

SANDSTONE, VERY CLAYEY, LIGHT BROWN 10YR 8/3
SLIGHT MOISTWI.IWFI 1 mVU 1

REFUSAL AT 18' BELOW GROUND SURFACE
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SOIL BORING LOG - KUMAR & ASSOCIATES J
Project Nome: VB it. 1-70 Project No. 03-1-411 Boring No: 16 | Sheet 1 of 1 ^[

Boring Location: SEE SITE PUN Start Date: 12/10/03 Completion Date: 12/10/03

Driller ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5222.64 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710177.66
EASTING

3142061.28

j£

~*1a£

2-i

4-

6-

8 -

10—

12-

14 -

16 -

18 -

20-

22-

*)A

26-

28-

30-

32-

34-

36-

SOIL CORE

E
X

TE
N

T

m
i
o

o
T
in

m

0

o
cs

1
in

•*
cs

1
o
01

CO
CM

1
•*f
ts

%
 

R
E

C
O

V
E

R
Y

in
<o

o
o

0
o
*-

o
o

m
01

in
0

ErQ
0
•5 °
I- 0.
o c
-° 5a o
Jjto

•0016A

-0016B&C

0016 0
1T-131

-RIN-0001

CD
C

1^
&Z

o'
a.

o
JJi a>
°-os-3
0

V\/
i i

I I
!

: i

REFUSAL

in
6
u\
3

FILL

BRICK

SC

DESCRIPTION

ASPHALT 0-4", ABOVE CLAYEY SAND

CORED THROUGH 4' OF BRICK, GROUT VISIBLE
BETWEEN BRICKS, GREEN STAINING IN GROUT AT 4'

CLAYEY SAND, OLIVE GRAY 5Y 4/1, MOIST

CLAYSTONE. BROWN 10YR 6/3. SLIGHT MOIST
LIGHT OUVE GRAY 5Y 6/1

PERMEABILITY SAMPLE AT 11-13'

IRON STAINING IN FRACTURES

WEATHERED CLAYSTONE FROM 8'6° TO
APPROXIMATELY 20'

REFUSAL AT 28' BELOW GROUND SURFACE

OC SAMPLES:
RINSEATE BLANK
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SAMPLE AT 6"

SAMPLES AT 6'6"

SAMPLE AT 10' »
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SOIL BORING LOG KUMAR &.. ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Locotion: SEE SITE PLAN Start Dote: 12/11/03

Driller: ZACK ENS |Rig Type: DIRECT PUSHJ Ground Elev: 5221.34

Logged By: CAJ Wafer Depth: Not Encountered

Boring No: 17 Sheet 1 of 1

Completion Date: 12/11/03

NORTHING .

1710183.81

EASTING

3142285.96
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DESCRIPTION

2" ASPHALT. ABOVE 6" GRAVELLY CLAYEY SAND.
ABOVE 1'6" OF GRAVELLY SAND (BLOCK. CINDER),
MOIST

CLAYEY SAND, LIGHT BROWN 10YR 8/3, TO BROWN
10YR 6/3 MOIST, GRANITIC GRAINS,

WEATHERED CLAYSTONE. OLIVE GRAY

MICACEOUS.

SYR 4/1 IRON
STAINING IN FRACTURES, SLIGHTLY MOIST
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SAMPLE AT 5'
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SAMPLE AT 11-12'



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PUN Start Date: 12/11/03

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5220.63

Logged By: CAJ Water Depth: Not Encountered
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Boring No: 18 Sheet 1 of 1 ^

Completion Date: 12/11/03

NORTHING

1710162.77
EASTING

3142369.35

DESCRIPTION

GRAVELLY SAND TO 1'10" OVCR CLAYEY SAND WITH
CINDERS. SLAG. CHARCOAL. GLASS.
STAINING FROM 1'10" TO 4' ABOVE
VERY MOIST AT 5*

SANDY CLAY, LIGHT OLIVE GRAY 5Y

AND IRON
CLAYEY SAND

6/1

WEATHERED CLAYSTONE. OUVE GRAY 5Y 4/1
SLIGHTLY MOIST

DARK GRAY BETWEEN 14* AND 17'

X

VERY SANDY CLAYSTONE BETWEEN 19' AND 19'6"
AND BETWEEN 26' AND 27' HEAVY
FRACTURES BELOW 20' -

RON STAINING IN

FRESH CLAYSTONE BELOW 16', IS NOTICEABLY
DENSER THAN WEATHERED CLAYSTONE

REFUSAL AT 28' BELOW GROUND SURFACE
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FIELD
NOTES

BLACKENED SAND.
CINDERS,
CHARCOAL. IRON
STAINING, AND
GLASS FRAGMENTS

SAMPLE AT 2'
SAMPLE AT 5'
SAMPLE AT 6'
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: Vfi & 1-70 Project No. 03-1-411 Boring No: 19 Sheet 1 of 1
Boring Location: SEE SITE PLAN Start Date: 12/10/03 Completion Dote: 12/10/03
Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5222.27 NORTHING
Logged By: CAJ Water Depth: Not Encountered 1710142.76

EASTING
3141846.31
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DESCRIPTION

CLAYEY SAND-SANDY CLAY. MOIST. BRICK AND SLAG
ROCK OBSERVED IN FILL 0-8" MOTTLED APPEARANCE
OLIVE GRAY 5Y 4/1 TO YELLOWISH BROWN 10YR
6/8 OCCASIONAL LENSES OF LIGHT GRAY, N7,
CLAYEY SAND

WEATHERED CLAYSTONE, OLIVE GRAY 5Y 4/1 SLIGHT
MOIST IRON STAINING ON FRACTURES

PERMEABILITY SAMPLE AT 12-14*

WEATHERED CLAYSTONE FROM 8'-23'

BELOW 20' CLAYSTONE IS VERY SANDY APPROACHES
SS WEAKLY CEMENTED SAND IS MICACEOUS.

REFUSAL AT 23' BELOW GROUND SURFACE
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NOTES

BLACKENED NODULES
FROM 0-8"

SAMPLE AT 11"

BLACK MINERALIZATION
AT 13'- 14'
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SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 20 Sheet 1 of 1 f
Boring Location: SEE SITE PLAN Start Dote: 12/10/03 Completion Date: 12/10/03
Driller: ZACK ENS Ri? Type: DIRECT PUSH Ground Elev: 5222.73 NORTHING
Logged By: CAJ Water Depth: Not Encountered 1710123.53

EASTING
3141924.92
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DESCRIPTION

GRAVELLY. SANDY CLAY - CLAYEY SAND BRICK AT
8"- 10"

SANDY CLAY-CLAYEY SAND LIGHT BROWN 10YR 8/3

WEATHERED CLAYSTONE. BROWN 10YR 6/3 TO LIGHT
OLIVE GRAY 5Y 7/1
INCREASED SAND BELOW 13'6"

BORING TERMINATED AT 15* BELOW GROUND SURFACE
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NOTES

SAMPLE AT 2'

HEAVY IRON STAINING
AT 8' 6"
SAMPLE AT 8'7"
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 . Project No. 03-1-411 Boring No: 21 Sheet 1 ot 1

Boring Location: SEE SITE PLAN , Start Dote: 12/11/03 Completion Date: 12/11/03

Driller ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5222.05 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710070.45

EASTING

31 42248.60
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DESCRIPTION

0-6" ASPHALT, OVER GRAVELLY CLAYEY SAND,
ABOVE SANDY CLAY, ABOVE, GRANITIC GRAVELLY
SAND, ABOVE SILTY SAND, ABOVE SANDY CLAY AT
4' AND 4'6" WHITE MINERIUZATION

WEATHERED CLAYSTONE, LIGHT OUVE GRAY 5Y 6/1
SLIGHTLY MOIST, DECREASING MOISTURE WITH
DEPTH

MINOR IRON STAINING IN FRACTURES
OCCASIONAL BLACK, SOFT, NODULE, ORGANIC
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FIELD
NOTES

SAMPLE AT 6"

SAMPLE AT 4'6"
FILL FROM 5'-6'6"
MOTTLED
GREEN-BROWN
WHITE CLAYEY
BLOBS AT CONTACT

SAMPLE AT 8'



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 22 | Sheet 1 of 1 "

Boring Location: SEE SITE PLAN Start Date: 12/12/03 Completion Date: 12/12/03

Driller: STEVE ENS | Rig Type: DJRECT PUSH Ground Elev: 5217.51 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710101.85

EASTING

3142575.98
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FILL

BRICK

FILL

CS

DESCRIPTION

ASPHALT 0-3" OVER GRAVEL, OVER CLAYEY SAND,
OVER BRICK

BRICK FROM 2'6" TO 6'

CINDER/SLAG FROM 6* TO 8'

SANDY CLAY-CLAYEY AND FILL, BROWNISH YELLOW
10YR 6/8

WEATHERED CLAYSTONE. OLIVE GRAY 5Y 4/1 MOIST.
IRON STAINING IN FRACTURES N3/ BETWEEN 11*
AND 12*6"

SANDY CLAYSTONE BELOW 22'6"

MARKED COLOR CHANGE IN CS AT 22'6" LIGHT
OLIVE GRAY 5Y 5/1, CORRELATES WITH SANDY
CLAYSTONE

MANY ORGANICS AT 22'6" TO 24* IN VERTICAL AND
HORIZONTAL FRACTURES? ORGANICS ARE BLACK WITH
OILY LUSTER, CLAYSTONE NEAR ORGANICS IS
COLORED LIGHT BROWNISH YELLOW 10YR 8/8

REFUSAL AT 27* BELOW GROUND SURFACE

OC SAMPLES:
RINSEATE BLANK
PE SOIL 1-2

C
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"ID
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CM

FIELD
NOTES

SHARP BOUNDARY J

22'6" TO 26' IS
NOTICEABLY
MOISTER THAN
SURROUNDING
CLAYSTONE

<



SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Dote: 12/19/03

Driller: STEVE ENS Rig Type: DIRECT PUSH Ground Elev: 5199.82

Logged By: CAJ Water Depth: Not Encountered
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Boring No: 23 Sheet 1 of 1

Completion Date: 12/19/03

NORTHING

1709967.00
EASTING

3142630.42

DESCRIPTION

TOPSOIL 0-2" ABOVE SLIGHTLY GRAVELLY SANDY
CLAY, DRY-SUGHTLY MOIST

WEATHERED CLAYSTONE. OLIVE GRAY
SLIGHTLY MOIST

5Y 4/1.

IRON STAINING IN FRACTURES BELOW 10'

DARK GRAY N3 AT 13'6" TO 13* 11
n

STIFFENS WITH DEPTH TO 9' CONSTANT BELOW 9'

•

BORING TERMINATED AT 20' BELOW GROUND SURFACE

a.
UJ
1-1

o

0

t
to

o

FIELD
NOTES

RARE BRICK
GRAVEL IN 0-6"
SAMPLE AT 1"
SAMPLE AT 2*

SAMPLE AT 10'



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Name: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/19/03

Driller: STEVE ENS | Rig T"pe: D?RECT PUSH Ground Elev: 5219.36

Logged By: CAJ Water Depth: Not Encountered
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Boring No: 24 Sheet 1 of 1 ^

Completion Date: 12/19/03 ]

NORTHING

1709776.56

EASTING

3141864.92

DESCRIPTION

TOPSOIL 0-4" ABOVE CLAYEY SAND
OF CLAYSTONE, MOIST, BROWN 10YR

WITH. CLUSTS
6/3.

MANY LOCALIZED ZONES OF HEAVY IRON STAINING
AROUND ORGANICS.

OCCASIONAL FINE LAYERS OF SANDS
MANY FRAGMENTS OF BLACK-GREEN

AND CLAYS.
CLAYSTONE.

STIFFENS BELOW 4'6" BUT STILL CONTAINS
CLAYSTONE CLASTS IN SANDS.

REFUSAL AT 7.5' BELOW GROUND SURFACE

Qc SAMPLES:
PE SOIL 1-9

i—a.
o

o

0

FIELD
NOTES

SAMPLE AT 6"

WHITE
MINERALIZATION
AT 4'

SAMPLE AT 6'6"

»



SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70 Project No. 03-1-411 Boring No: 25. Sheet 1 of 1

Boring Location: SEE SITE PLAN Start Date: 12/19/03 Completion Date: 12/19/03

Driller STEVE ENS |Rig Type: DIRECT PUSH Ground Elev: 5220.99 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1 709724.64
EASTING

3141959.37
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DESCRIPTION

TOPSOIL 0-5' ABOVE CLAYEY SAND WITH CLASTS OF
DARK GRAY-GREEN CLAYSTONE, LIGHT BROWN 10YR
8/3 TO BROWNISH YELLOW 10YR 6/8 SLIGHTLY
MOIST, STIrr

KLrUoAL AI o oLLOW bKUUNU bUKrALL

n:
a.
Ul
a

<
0
u

FIELD
NOTES

SAMPLE AT 2"

SAMPLE AT 5'6"
SAMPLE TUBE
REPEATEDLY STUCK
IN PIPE

t



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Dote: 12/19/03

Driller: STEVE ENS |Rig Type: DiRECT PUSH Ground Elev. 5197.93
Logged Bv: CAJ Water Depth: Not Encountered

Boring No: 26 | Sheet 1 of 1 V

Completion Date: 12/19/03
NORTHING
1709810.75

EASTING

3142661.14
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REFUSAL

DESCRIPTION

GRAVELLY CLAYEY SAND FROM 0 TO
CLAY FROM 2'-3' (SLACK). CINDER,
T8" TO 2'

2', SANDY
SLAG, FROM

WEATHERED CLAYSTONE, SLIGHT MOIST. OLJVE
GRAY 5Y 4/1

IRON . STAINING IN FRACTURES, MANY DECOMPOSED
ORGANICS BELOW 6', VERY STIFF LIGHT OLIVE
GRAY 5Y 6/1 BELOW 9'6"

orntCAi AT 1 A1 on r\\u r*Dniiwn diDFArrKLrUoAL Al 14 DLLUW bKUUnU OUnrA^C.
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SAMPLE AT 3"
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Date: 12/11/03

Driller: ZACK ENS Rig Type: DIRECT PUSH Ground Elev: 5225.04

Logged By: CAJ Water Depth: Not Encountered
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Boring No: 27 Sheet 1 of 1

Completion Dote: 12/11/03

NORTHING .

1709505.38

EASTING

3142154.89

DESCRIPTION

TOPSOIL 0-2". GRAVELY SANDY CLAY WITH CINDERS
AND PEBBLES OF SLAG TO 4'6" BRICK FROM 4*6"
TO 7' GRAVELLY SANDY CLAY WITH CINDERS/SLAG
FROM 7'-11'

CLAYEY SAND, ORGANICS AT 11 '-6"
11' TO 15'6"

-12'6" FROM

LAYER OF SANDY GRAVEL WITH BRICK AND SLAG
FROM 15'6" TO 16'6"

CLAYSTONE. DARK GRAY N3/ MOIST

IRON STAINING IN FRACTURES. STIFF

VERY SANDY AT 26'6"-27'

REFUSAL AT 27' BELOW GROUND SURFACE
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FIELD
NOTES

5-10 FEET
SAMPLE IS VERY
COMPRESSED/OR
MISSING

HEAVY IRON
STAINING IN
HORIZONTAL
BANDS FROM 13'
TO 15'

ORGANICS AT
22'6"



SOIL BORING LOG KUMAR & ASSOCIATES I
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 28 | Sheet 1 of 1 *

Boring Location: SEE SITE PLAN Start :Date: 12/10/03 Completion Date: 12/10/03

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5218.68 NORTHING
Logged By: CAJ " Woter Depth: Not Encountered 1710885.48

EASTING

3141388.12
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DESCRIPTION

ASPHALT 0-3" FILL GRAVELLY CLAYEY SAND

SANDY CLAY, OLIVE GRAY, 5Y 4/1 SLIGHTLY MOIST

CLAYEY SAND TO SANDY CLAY, BROWNISH YELLOW
10YR 6/8, MICACEOUS.

CLAYEY SAND, LIGHT OLIVE BROWN 5Y 5/6 MOIST

VERY MOIST-WET AT 10'-10'8"
H'-r-13' WEATHERED CLAYSTONE
SANDY CLAY, LIGHT OLJVE BROWN 5Y 5/6 MOIST

CLAYSTONE, OLIVE GRAY, 5Y 4/1 - LIGHT BROWN
GRAY SYR 6/1

REFUSAL AT 26' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT ir-nr

r-s's"
STUCK IN PIPE

EASIER DRILLING
NOTED AT. IT

SAMPLE AT 10'- 10.5' J

SAMPLE AT 14* 15'

SAMPLE AT 2V-25.5'

I



SOIL BORING LOG . KUMAR & ASSOCIATES
Project Nome: VS & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PUN Start Dote: 12/10/03

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5216.99

Logged By: CAJ Water Depth: Not Encountered
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REFUSAL

Boring No: 29 Sheet 1 of 1

Completion Date: 12/10/03

NORTHING

1710640.99

EASTING

3141410.43

DESCRIPTION

GRAVEL FILL. ROUNDED GRAINS FROM 0-2" ABOVE

GRAVELLY CLAYEY SAND

SILTY SANDY CLAY, OLIVE GRAY 5Y
MOIST

4/1 SLIGHT

CLAYSTONE, OLIVE GRAY 5Y 4/1 FROM 4'-9'

WEATHERED CLAYSTONE FROM 4'-10'

BROWNISH YELLOW FROM 9'- 10' INCREASED SAND IN
CLAYSTONE BETWEEN 9'-10'

OUVE GRAY 5Y 4/1 TO BROWNISH GRAY SYR 4/1

BELOW 10'

IRON STAINING IN FRACTURES

REFUSAL AT 23' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT 1*10"

SAMPLE AT 5'

SAMPLE AT 11'

SAMPLE AT 15'5"
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SAMPLE AT 20'



SOIL BORING LOG KUMAR & ASSOCIATES J
Project Name: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Dote: 12/11/03

Driller ZACK ENS |Rig Type: DIRECT PUSH Ground Elev: 5221.54

Logged Bv: CAJ Water Depth: Not Encountered

Boring No: 30 Sheet 1 ofl \

Completion Dote: 12/11/03

NORTHING

1709784.10

EASTING

3141430.70
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DESCRIPTION

TOPSOIL 0-2". SANDY CLAY WITH FRAGMENTS OF
BRICK i

WEATHERED CLAYSTONE, BROWN 10YR 6/3 SLIGHTLY
MOIST, WHITE BLEBS AT 6"-1', STIFF

VERY SANDY-SILTY FROM 5'-9* (BROWNISH YELLOW
10YR 6/8)

SANDSTONE, WEEKLY CEMENTED, CLAYEY. LIGHT
BROWN 10YR 8/3 OCCASIONAL IRON
LOOSE

WEATHERED CLAYSTONE, OUVE GRAY

STAINED BAND,

5Y 4/1.
SLIGHTLY MOIST, IRON STAINING LONG FRACTURES,
STIFF.

BORING TERMINATED AT 19* BELOW GROUND SURFACE
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SAMPLE AT SURFACE
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 31 Sheet 1 of 1

Boring Locotlon: SEE SITE PLAN Start Dote: 12/11/03 Completion Date: 12/11/03

Driller: ZACK ENS Rig Type: DIRECT PUSH Ground Elev: 5224.38 NORTHING .
Logged By: CAJ Water Depth: Not Encountered 1709530.36

EASTING

3141412.83
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REFUSAL

DESCRIPTION

2" TOPSOIL OVER GRAVELLY CLAYEY SAND BITS OF
BRICK AT 8"- 10"

WEATHERED CLAYSTONE. BROWN 10YR 6/3 TO OUVE
GRAY 5Y 4/1

MOIST IRON STAINING IN FRACTURES

UNWEATHERED, "FRESH" CLAYSTONE AT 17' DARK
GRAY N3/ DRY -SLIGHT MOIST

COLOR RETURNS TO BROWNISH YELLOW 10YR 6/8
BELOW 28'.

INCREASED IRON STAINING THROUGHOUT SAMPLE AT
28'

REFUSAL AT 29' BELOW GROUND SURFACE

QC SAMPLES:
RINSEATE BLANK
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FIELD
NOTES

SAMPLE AT 10"

SAMPLE AT 5*

CAtipi r «T in*'dMnlru^ Al lu
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BOUNDARY OF
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CLAYSTONE



SOIL BORING LOG KUMAR & ASSOCIATES |
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Dote: 12/12/03

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5214.01

Logged By: CAJ Water Depth: Not Encountered
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DESCRIPTION

*
Boring No: 32 Sheet 1 of 1 |

Completion Dote: 12/12/03 \

NORTHING
1710598.25

EASTING
3142818.46

ASPHALT 0-4" ABOVE GRAVEL, ABOVE GRAVELLY
SANDY CLAY, CINDERS/SLAG, CHIPS OF RUSTED
METAL FROM 6' TO 8'60 STAINED ORANGE-BLACK

SLIGHTLY SANDY CLAY, MOIST. LIGHT
5Y 5/6

OLIVE BROWN

WEATHERED CLAYSTONE. MOIST. OLIVE GREEN 5Y
4/1 STIFFENS WITH DEPTH, MINOR IRON STAINING IN
FRACTURES

BORING TERMINATED AT 25' BELOW GROUND SURFACE
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NOTES

SAMPLE AT 4"

1

SAMPLE AT 6'
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SAMPLE AT 24'
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 33

Boring Location: SEE SITE PLAN Start Date: 12/18/03 Completion Date:

Driller: ZACK ENS | Rig Type: DIRECT PUSH Ground Elev: 5198.94 NORTHING

Logged By: CAJ Water Depth: Not Encountered 171 0284.93 <

Sheet 1 of 1

12/18/03

EASTING

3143031.77
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DESCRIPTION

ASPHALT 0-4", ABOVE GRAVEL, ABOVE CLAYEY
SAND.

CLAYEY SAND, DARK BROWN 10YR 3/3, MOIST

SLIGHTLY SILTY SAND, MOIST BROWN 10YR 6/3
NOTICEABLY SOFTER THAN THE SC FROM 2'6"-4'6"

GRAVELLY SAND TO SANDY GRAVEL, PINK 5R 7/4
TO LIGHT GRAYN7/ GRANITIC GRAINS, SUBANGULAR.
WET FROM 16'6" TO 17'3"

WEATHERED CLAYSTONE, OLIVE GREEN 5Y 4/1
SLIGHTLY MOIST
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SAMPLE AT 4"

STIFFENS AND
DARKENS AT 2'-6"
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SAMPLE AT 15

SAMPLE AT 18'
ORGANICS AT 18'
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SOIL BORING LOG KUMAR & ASSOCIATES |
Project Nome: VB & 1-70 Project No. 03-1-411 Boring No: 34 Sheet 1 of 1 \

Boring Location: SEE SITE PUN Start Date: 12/18/03 Completion Dote: 12/18/03

Driller: ZACK ENS Rig Type: DIRECT PUSH! Ground Elev: 5200.47 NORTHING

Logged By: CAJ Water Depth: Not Encountered 1710567.65

EASTING

3143284.37
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DESCRIPTION

ASPHALT 0-4" ABOVE 3" OF GRAVEL, ABOVE

CLAYEY SAND FROM 7" TO 4*6" ABOVE BRICK FROM
4'6" TO 5', ABOVE CLAYEY SAND. LIGHT BROWN
10YR 8/3

SILTY SAND, LIGHT BROWN 10YR 7/3, MOIST, LOOSE
TO MEDIUM DENSE

GRAVELLY SAND, LAYERS OF SANDY GRAVEL, ]
GRANITIC GRAINS. SUBANGULAR. SLIGHTLY MOIST

WEATHERED CLAYSTONE, SLIGHTLY MOIST. YELLOWISH

GRAY 5Y 8/1, LIGHT OLIVE BROWN 5Y 5/6
IRONSTAINING IN FRACTURES
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FIELD
NOTES

SAMPLE AT 4"

1" OF BLACK AND
AT 7'6"

SAMPLE AT 4*6"

pipMCr AT r*nMTAr"T

POSSIBLE GROUND
SURFACE

.SHARP CONTACT

SHARP CONTACT

SAMPLE AT 18'

SAMPLE AT 21'
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Stort Date: 12/18/03

Driller: ZACK ENS JRig Type: DIRECT PUSH Ground Elev: 5177.70

Logged By: CAJ Woter Depth: Not Encountered
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Boring No: 35 Sheet 1 of 1

Completion Date: 12/18/03

NORTHING .

1710798.60

EASTING

3143964.16

DESCRIPTION

ASPHALT 0-3" ABOVE GRAVEL CLAYEY SANDS,
OCCASIONAL GRAVEL. DARK BROWN 10YR 3/3

POSSIBLY OLD FILL

COARSE SAND. OCCASIONAL GRAVEL, MOIST 9'2"

WEATHERED CLAYSTONE. SLIGHTLY MOIST. LIGHT OLIVE
BROWN 5Y- 8/8, WHITE MINERALIZATION FROM 9'8"
TO 11 ' VERY STIFF .

BORING TERMINATED AT 15' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT 6"
VERY MOIST
BETWEEN 4' & 9'

SAMPLE AT 9'
SAMPLE AT 9' 10"
SHARP CONTACT
SHARP CONTACT



SOIL BORING LOG
Project Nome: VB & 1-70

Boring Location: SEE SITE PUN

Driller STEVE ENS | Rig Type: DIRECT PUSH

Logged By: CAJ
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KUMAR & ASSOCIATES J
Project No. 03-1-411 Boring No: 36 Sheet 1 of 1 •

Start Date: 12/19/03 Completion Date: 12/19/03
Ground El«v: 5175.37 NORTHING

Water Depth: Not Encountered 1710363.75
EASTING
3143985.59

DESCRIPTION

TOPSOIL 0-3" ABOVE CLAYEY .SAND, OCCASIONAL
GRAVEL, IRON STAINING FROM 0 TO 7' BROWN 10YR
6/3

GRANITIC GRAVEL FROM 10' TO 11*

CLAY
VERY

MOIS

BORII

STONE SLIGHT MOIST-DRY, OLIVE GRAY 5Y 5/1
STIFF

F BELOW 15'6"
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D
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FIELD
NOTES

SAMPLE AT 3"

ROOT AT 2'6" & 5'

SAMPLE AT 5'

ROCK IN NOSE OF
SAMPLER 1'
RECOVERED -FROM
5'- 10'

SAMPLE AT 11' A
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: V8 & 1-70 Project No. 03-1-411

Boring Location: SEE SITE PLAN Start Dote: 12/18/03

Driller: ZACK ENS Rig Type: DIRECT PUSH Ground Elev: 5169.93

Logged By: CAJ Water Depth: Not Encountered
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Boring No: . 27 Sheet 1 of 1

Completion Date: 12/18/03

NORTHING .
1709846.85

EASTING
3143935.42

DESCRIPTION

CLAYEY SAND, OCCASIONAL GRAVEL,
LIGHT BROWN DRY-SLIGHTLY MOIST

GRAVELLY SAND, MOIST, GRANITIC

BROWN TO

CLAYSTONE, SLIGHTLY MOIST-DRY, BROWNISH GRAY

5Y R 4/1 FROM 6' TO 11', LIGHT OLIVE BROWN 5Y
5/6 BELOW 11', STIFF. WHITE MINERALIZATION FROM

6' TO 10'.

IRON STAINING IN FRACTURES

VERY SANDY CLAYSTONE BELOW 13'

BORING TERMINATED AT 15' BELOW GROUND SURFACE
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FIELD
NOTES

SAMPLE AT SURFACE

SAMPLE AT 5' 10"

SAMPLE AT 10'
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SOIL BORING LOG KUMAR & ASSOCIATES

Project Name: VB & 1-70 Project No. 04-1-247 Boring No: MW-32 Sheet 1 of 1

Boring Location: . Village Inn Parking Lot Start Date: 04/08/04 Completion Date: 04/08/04
Driller Dustin / Kyle JRig Type: DIRECT PUSH Ground Elev: 5207.93 NORTHING
Logged By: Derek Bowman Water Depth: Not Encountered 1710581.51

EASTING

3142892.43
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DESCRIPTION

ASPHALT 0-7". FILL. SANDY CLAY.
RUST STAINS AT 41 WITH METAL PIECES.
DARK BROWN

WEATHERED CLAYSTONE, MOIST TO DRY,
DRY AT 10* TO 15',
DUSKY YELLOW 5Y 6/4

BORING BACKFILLED WITH
BENTONITE FROM 13' TO 15' BGS.

C
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N
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C
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D
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TH

±

FIELD
NOTES

FLUSH MOUNT 0-10"

BUNK 0'-3'

SCREEN 3'-13'



SOIL BORING LOG KUMAR & ASSOCIATES

Project Nome: VB & 1-70 Project No. 04-1-247 Boring No: MW-33 [Sheet 1 of 1

Boring Locotion; SOUTH SIDE OF BEST WESTERN Start Dote: 04/08/04 Completion Dote: 04/08/04

Driller: Dusiin / Kyle |Rig Type: DIRECT PUSH Ground Elev: 5199.18
Logged By: Derek Bowmon Water Depth: 16' 6"

NORTHING

1710322.68
EASTING

3U3032.19
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DESCRIPTION

ASPHALT 0-6"
FILL. SANDY CLAY, DARK BROWN

CLAYEY SAND, DARK BROWN, 10YR 4/2, MOIST

SILTY SAND, DRY TO MOIST, 10YR 7/4
LOOSE

GRAVELLY SAND. MOIST TO WET, PINK, SYR 8/4
GRANITIC GRAINS

GROUND WATER DEPTH MEASURED AT 16' 6"

WEATHERED CLAYSTONE, LIGHT OLIVE BROWN.
5 YR 5/6

FIELD
NOTES

FLUSH MOUNT 0-10"

BLANK 0"-8'

SCREEN 8' TO 18'



SOIL BORING LOG ' KUMAR & ASSOCIATES
Project Nome: VB & 1-70 Project No. 04-1-247 Boring No: MW-34 Sheet 1 ot 1

Boring Locotion: EAST OF BEST WESTERN Start Date: 04/08/04 Completion Dote: 04/08/04
Driller: Dustin / Kyle JRig Type: DIRECT PUSH Ground Elev: 5199.15 NORTHING
Logged By: Derek Bowman Water Depth: Not Encountered 1710567.32

EASTING

3143346.23
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DESCRIPTION

FILL. CLAYEY SAND, MOIST, TWIGS,
CONCRETE BRICK AT 6' 6"-7' 0"

SILTY SAND, DARK YELLOWISH ORANGE
10 YR 6/6, MOIST, LOOSE
10 YR 5/4, MODERATE YELLOWISH BROWN

GRAVELLY SANDS. SLIGHTLY MOIST. SOME
COBBLES GRANITIC GRAINS. MODERATE
ORANGE PINK TO LJGHT BROWN
5 YR 8/4 TO 5 YR 5/6

WEATHERED CLAYSTONE AT 20'2" 5Y 6/4

21' 3" REFUSAL
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FIELD
NOTES

STICKUP STEEL RISER

BUNK 0"-H'3"

SCREEN 11' 3"-21'3"



SOIL BORING LOG KUMAR &' ASSOCIATES
Project Nome: VB & 1-70 Project No. 04-1-247

Boring Location: N.E. CORNER SALVATION ARMY Start Dote: 04/08/04

Driller: Dustin / Kyle |Rlg Type: DIRECT PUSH Ground Elev: 5178.74

Logged By: Derek Bowman Woter Depth: Not Encountered

Boring No: MW-35 | Sheet 1 of 1

Completion Date: 04/08/04
NORTHING

1710792.03
EASTING

3143934.39
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DESCRIPTION

ASPHALT 0-4"
FILL, DARK BROWN, MOIST

SANDS, GRAVELLY SAND 10YR 5/4
MODERATE YELLOWISH BROWN

GRAVEL LENS AT APPROXIMATELY 4* 6"

GRAVELS AT 8' 6" TO 1 1 ' 5 YR 8/4 TO
DRY SYR 7/2

WEATHERED CLAYSTONE (CONFIRMED THROUGH
SMALL SLICE IN LINER)

BORING BACKFILLED WITH BENTONITE
FROM 13' 11" TO 12' BGS

LINER PACKED FULL AND UNRETRIEVABLE
FROM PROBE AT 10' - 13' 11"

C
O

N
TA

C
T 

D
EP

TH

Vi

£

FO

FIELD
NOTES

FLUSH MOUNT 0-10"

BLANK 0"-7'

SCREEN 7' TO 12'
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SOIL BORING LOG KUMAR & ASSOCIATES
F'roject Name: VB & 1-70 Project No. 04-1-247 Boring No: MW-36 Sheet 1 of 1

Eloring Location: S.E. CORNER SALVATION ARMY Start Date: .04/08/04 Completion Dote: 04/08/04

driller. Dustin / Kyle |Rig Type: DIRECT PUSH Ground Elev: 5175.32 NORTHING

Logged By: Derek Bowman Water Depth: Not Encountered 1710364.20

EASTING
3143986.44
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DESCRIPTION

TOPSOIL 0-3"
CLAYEY SAND, IRON STAINING. MINERALIZATION,
10YR 6/2 TO 10YR 4/2

GRAVELLY SANDS, SLIGHTLY MOIST
5 YR 8/4 TO 5 YR 7/2

WEATHERED CLAYSTONE. LIGHT OLIVE GRAY
5Y 5/2
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FIELD
NOTES

FLUSH MOUNT 0-10"

BLANK 0"-4'6"

SCREEN 4'6" TO 9'6"
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70, OU3 Project No. 05-1-258 Boring No: PS-1 Sheet 1- of 1

Boring Location: 1-70 and 1-25 Start Date: . Completion Date: 5/2/05

Driller: Zach ' Rig Type: Direct Push Ground Elev: NORTHING

Logged By: CAJ Water Depth: 12.8'
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DESCRIPTION

FILL: SANDY CLAY, MOIST, DARK GRAY N3
TO MEDIUM GRAY NS

SLIGHTLY SILTY SAND WITH OCCASIONAL
GRAVEL, DRY-MOIST 6'- 12*6", WET BELOW
12/6". LIGHT BROWN 10YR 8

WEATHERED CLAYSTONE. SLIGHTLY MOIST,
BROWNISH YELLOW 10YR 6/8 FROM
14'-14'6", DARK GREENISH GRAY SG 4/1
FROM 14'6"-15'

i
a.
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FIELD
NOTES

3" OF TOPSOIL,
FRAGMENTS OF
BRICK 0-1',
FRAGMENTS OF
CS 6"-.1'

^

KNIGHT PIESOLD
STOPPED BORING
AT 15'
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SOIL BORING LOG
Project Name: VB & 1-70, OU3

Boring Location: 1-70 and 1-25

Driller: Zoch |Rig Type: Direct Push

Logged By: CAJ

KUMAR & ASSOCIATES
Project No. 05-1-258

Start Date:

Ground Elev:

Water Depth: NE
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DESCRIPTION

FILL: SANDY CLAY. DRY-MOIST,
N3

SLIGHTLY SILTY GRAVELLY SAND,
MOIST 11'6"-12'. BROWN 10YR

Boring No: PS-2 Sheet 1 of 1 |

Completion Date: 5/2/05 |

NORTHING EASTING

DARK GRAY

DRY 2'-1l'6"
6/3 TO

BROWNISH YELLOW 10YR B/4

VERY WEATHERED CLAYSTONE, MOIST, SLIGHTLY
SANDY-SANDY, MEDIUM GRAY NS

T.
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c_
i —
•z.
o
U

FIELD
NOTES

3" OF TOPSOIL

NO STRUCTURE

KNIGHT PIESOLD
STOPPED BORING
AT 15'

i
1r

»

I



SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70, OU3 Project No. 05-1-258

Boring Locotion: I-70 and 1-25 Start Date:

Driller: Zach |Rig Type: Direct Push Ground Elev:

Logged By: CAJ Water Depth: 14.3'
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Boring No: PS-3 Sheet 1 of 1

Completion Date: 5/2/05

NORTHING EASTING

DESCRIPTION

FILL: SANDY CLAY, MOIST, DARK BROWN,
10YR 3/3 AT 0-1' TO OLIVE GRAY SY 4/1
BELOW T

SLIGHTLY CLAYEY SAND WITH OCCASIONAL
GRAVELS, DRY 5'6" .TO 14', WET BELOW 14',
LIGHT BROWN 10YR 8/3, LOOSE

SANDY LEAN CLAY, MOIST, DARK GRAY, N3

SLIGHTLY CLAYEY SAND, WET, BROWN, 10YR 6/3

SANDY LEAN CLAY. MOIST, DARK GRAY N3

SLIGHTLY CLAYEY SAND, MOIST 19 6 —21, WET
BELOW 21' BROWN 10YR 6/3

CLAYSTONE, SLIGHTLY MOIST, HAR
BLUISH GRAY SB 4/1

D, MEDIUM

1 —
CL
UJ
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(

FIELD
NOTES

MOTTLED

'

REFUAL AT 23'
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SOIL BORING LOG KUMAR & ASSOCIATES
" ~~ 1

Project Nome: VB & 1-70, OU3 Project No. 05-1-258 Boring No: PS-4 Sheet 1 of 1 |

Boring Location: 1-70 and 1-25 Start Date: Completion Date: 5/2/05 j

Driller: Zach |Rig Type: Direct Push Ground Elev: NORTHING

Logged By: CAJ Water Depth: 12.1'
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DESCRIPTION

SLIGHTLY SILTY TO SLIGHTLY CLAYEY SAND,
OCCASIONAL GRAVELS 6'-20', COMMON
GRAVELS 20'-28'6", SLIGHTLY MOIST TO
MOIST 6'-14'6", WET BELOW 14'6", LIGHT
BROWN 10YR 8/3

MORE CLAY AND DISCOLORATION (DARK BROWN
10YR 3/3 AT 17')

WESTHERED CLAYSTONE, MOIST, IRON STAINED,
MEDIUM OLIVE GRAY 5Y 5/1
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FIELD
NOTES

4" OF TOPSOIL.

DRILLER CALLED
HOLE AT 29'
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70, OU3 Project No. 05-1-258 Boring No: PS-5 Sheet 1 of 1

Boring Location: I-70 and 1-25 . Start Date: Completion Date: 5/2/05

Driller: Zach Rig Type: Direct Push Ground Elev: NORTHING

Logged By: CAJ Water Depth: 11.25'
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DESCRIPTION1

FILL: SANDY CLAY WITH OCCASIONAL GRAVEL.
SLIGHTLY MOIST-MOIST, BROWNISH -GRAY SYR
4/1 TO BROWN 10YR 6/3

SLIGHTLY SILTY SAND, OCCASIONAL GRAVELLY,
MOIST 5'6"-H', WET BELOW 11', LIGHT BROWN
GRAY SYR 6/1 TO LIGHTLY BROWN 10YR 8/3

POTENTIALLY BEDROCK, SANDSTONE
NO RECOVERY

H-
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o
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FIELD
NOTES

CHARCOAL
FRAGMENTS AT 1'

DRILLER CALLED
HOLE WHEN IT
ABRUBTLY
STIFFENED

5D ~J - - - ~
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: VB & 1-70, OU3 Project No. 05-1-258
Boring Location: I-70 and 1-25 Start Date:
Driller: Zoch |Rig Type: Direct Push Ground Elev:
Logged By: CAJ Water Depth: 11.8'

Boring No: PS-6 Sheet 1 of 1 |

Completion Date: 5/2/05 (
NORTHING EASTING-

Under Artesian Pressure

j£

sl
0—

2-

4-

8-

10—

12-

—

16-

18-

20—

22-

24-

26-

28-

30-

32-

34-

TC

SOIL CORE

EX
TE

N
T

m
I
o

o
T
m

in
I
o

o
CM
1
in

ID

CM
CM
1

N

%
 

R
EC

O
VE

R
Y

c

o
ID

in
CM

o
00

in

La
bo

ra
to

ry
S

am
pl

e 
ID

JAR
SAMPLE

O)
c

IT
0 0.
"" Qu

E

_o

S-3

o

X
X
-i.
/

m
1 • ' ••

v\
o
in

DESCRIPTION

FILL: MIXED CLAYEY SAND AND SANDY CLAY,
SLIGHLTY MOIST-MOIST, DARK BROWN 10YR
3/3 FROM 0'-3', BROWN 10YR 6/4 FROM '
3'-6'

SILTY GRAVELLY SAND, DRY, LIGHT BROWN
10YR 7/3

SANDY CLAY, MOIST, OLIVE BROWN 7. SYR 5/6

SLIGHTLY CLAYEY SAND WITH OCCASIONAL
LENSES OF SANDY CLAY, GRAVELLY FROM
20'-2r6", WET, BROWNISH YELLOW 10YR 6/8
TO BROWN 10YR 6/3

SILTY TO CLAYEY SANDSTONE, MOIST, LIGHT
BLUISH GRAY 5B 7/1

CO
NT
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T 

DE
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H

FIELD
NOTES

CHARCOAL
FRAGMENTS AT

'DURING
DRILLING WATER L
WAS NOT 1
ENCOUNTERED
ABOVE
16'6"/AFTER
DRILLING WATER
AT 11.8*
SUGGESTS THAT
THE SP-SC
UNIT WAS
UNDER
ARTASIAN
WATER
PRESSURE

REFUSAL AT
22'6"
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Name: VB & 1-70, OU3 Project No. 05-1-258 Boring No: PS-7 Sheet 1 of 1

Boring Location: 1-70 and 1-25 Start Date: Completion Date: 5/2/05

Driller: Zoch |Rig Type: Direct Push Ground Elev: NORTHING

Logged By: CAJ Water Depth: 12.7'
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DESCRIPTION

FILL: MIXED CLAYEY SAND AND SANDY CLAY.
MOIST, OCCASIONAL GRAVEL, BROWN 10YR
6/3 FROM 0'-5'. DARK BROWNISH GRAY SYR
6/1 FROM 5'

IRON STAINING 5'-8*

SLIGHTLY CLAYEY GRAVELLY SAND, DRY
8'-12.7', WET BELOW 12.7', LIGHT BROWN
10YR 8/3

SILTY-CLAYEY SANDSTONE, MOIST, DARK GRAY
N4 .
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h-
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FIELD
NOTES

STIFFENS
BELOW 10'

REFUSAL AT
15 6
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: ARGO SMELTER Project No. 05-1-460 Boring No: PS-11 Sheet 1 of 1

Soring Locution: 51st & WASHINGTON Stort Dote: 09/20/05 Completion Date: 09/20/05

Driller: JUSTIN/ESN | Rig Type: DIRECT PUSH Ground Elev: NORTHING

Logged .By: CAJ Woter Depth: 3.62'
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DESCRIPTION

ASPHALT • ' '

CLAYEY GRAVELY SAND, DARK BROWN 1CYR3/3 TO BROWN
10YR6/3, MOIST . ' . .

POORLY GRADED SAND, BROWN 10YR6/3, MOIST

SANDY CLAY. MOIST, BROWNISH GRAY 5YRA/1, IRONS7AINED.

CLAYEY SAND, MOIST, .IRONSTAINED, THIN LENSES OF SANDY
CLAY

CLAYEY SANDY GRAVEL, MOIST, LIGHT BROWN 10YR8/3 TO
PINK 5R7/4

SLIGHTLY CLAYEY GRAVELY SAND, WET, BROWN 10YR6/3,
OCCASIONALLY LAYER OF POORLY GRADED SAND
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FIELD
NOTES

4.25"
CONTAINS CHARCOAL
FRAGMENTS

FINE TO COARSE
GRAINED SAND

FINE 'SAND

FINE SAND

FINE TO COARSE
GRAINED SAND

FINE TO COARSE
GRAINED

SCREEN 9 3D1- 10'

BOTTOM 6.2'
FEET OF SCREEN
FILLED WITH
FLOWING SAND

i
i

;
i

|

i

i

i

i
i

!

i

|

i
i
i

•

i

i
(i .

i
i
! i
! :

1

I



SOIL BORING LOG KUMAR & ASSOCIATES
Projecl Ncme: • ARGO SMELTER | Project No. 05-1-460 Boring No:PS-12 Sheei 1 of 1

Boring Location: WASHINGTON I Siarl DOTC: 09/20/05 Compleiicn Dcte: 09/20/05

Driller: DUSTlN |Rig Type: DIRECT PUSH Ground E!ev: . . NORTHING

Logged By: CAJ Water Depfn: 10.23'
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DESCRIPTION

TCPSOIL
CLAYEY- SAND, MOIST, BROWN 10YR4/3, FROM
4"-r SLIGHTLY CLAYEY SAND. MOIST, BRCWN
10YR7/3, FROM T-1'6" CLAYEY SAND, MOIST
TO VERY 'MOIST, DARK BROWN 10YR3/3 TO
DARK .GRAY N3

SANDY CLAY, MOIST, BROWNISH GRAY 5YR4/1
TO DARK GRAY N3

CLAYEY SAND, MOIST, MICACEOUS, .YELLOWISH
RED 5YFU/6, IRONSTA1NED.

POORLY GRADED SAND, MOIST 7'6"-10', WET
BELOW 10', OCCASIONAL LAYERS OF SP-SC OR
SP-SM LIGHT BROWN 1CYR8/5
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FIELD
NOTES

-4"

FRAGMENTS OF
CHARCOAL, FINE
TO COARSE
SAND

LENSE OF
CLAYEY SAND
AT 5*6"

.7-6» FINE SAND

10-20' STUCK
IN CORE
BARREL,
LINER LOST, .
LITHOLOGY
ESTIMATED
FROM CUTTINGS

SCREEN FROM
24.S'-8'

3.S' OF
SCREEN
CUT OFF
DUE TO SAND
FLOWING UNDER
END CAP AT
BASE O.F
SCREEN
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SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: ARGO SMELTER Project No. 05-1-460 Boring No: PS- 13 Sheet 1 of 1

Boring Location: WASHINGTON & 50ih Stcrt Date: 09/20/05 Completion Dcte: 09/20/05

•Driller: JUSTIN/ESN Iffig Type: DIRECT PUSH Ground Elev: NORTHING

Loooed 9y: CAJ • Water Depth: 5.86'
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DESCRIPTION

TOPSOIL • 4'
FILL: CLAYEY SAND, MOIST, DARK BROWN
10YR3/3

SANDY CLAY WITH OCCASIONAL LAYERS/LENSES
OF SC. MOIST TO VERY MOIST.

SLIGHTLY CLAYEY SAND, WET, YELLOWISH RED
5YR-1/6 WITH THIN LENSES OF CLAYEY SAND,
FAT CLAY, VERY MOIST, OLIVE GRAY 5Y4/1

SLIGHTLY CLAYEY SANDY, GRAVEL. MOIST, PINK
5R7/4 TO BROWN 10YR6/3

POORLY GRADED GRAVELLY SAND. LIGHT REDDISH
ORANGE 10R6/6

MOIST -8'-9'

WET BELOW 5'

OCCASIONAL LAYER OF GP & SP-SM

GRAVEL=GRANITE, QUARTZITE, AND GNEISS

STOPPED BY KNIGHT PIESOLD
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NOTES

FINE. lO CCAKSt
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PERCHED- WATER
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FINE TO COARSE
SAND

FINE TO COARSE
SAND

1 0-20
ADVANCED
TOGETHER

SCREEN FROM
no* c *
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SCTTOM 3.6'
OF SCREEN
FILLED WITH
FLOWING
SAND
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SOIL BORING LOG KUMAR & ASSOCIATES •
Project Nome: ARGO SWELTER | Project No. 05-1-460 Boring No: PS- 14 Sheet 1 cf 1

Boring Localion: 50th .Start Date: 09/20/05 ^Completion Dcte: 09/20/05

Driller: JUSTIN/ESN | Rig Tyoe: DIRECT PUSH Ground Elsv: NORTHING

Logced Ey: CAJ Wcter Depth: 5.65'
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DESCRIPTION
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CLAYEY SAND, DRY, DARK 3ROWN 1GYR3/3,
FROM 0-1'
CONCRETE l'-2*
CLAYEY SAND, MOTTLED, SRCWN 1 OYR5/3 TO
BROWNISH YELLOW 10YR6/8, DRY, FROM 2'-3'.

SLIGHTLY SILTY SAND, DRY, LIGHT BROWN
10YR8/3, IRON'STAINED (10YRS/S) AT 6'-7f

POORLY GRADED SAND, LIC-TH BROWN 1 0YR8/3
TO PINK 5R7/4.,
MOIST 9'-g'6M

WET BELOW 9'6" (DURING DRILL)
GRAVELLY AT 13'-15', GRANITIC GRAVELS.

STOcPrD 3Y KNIGHT F'~SOLD

3'

q'

o

. FIELD
NOTES

FINE TO MEDIUM
SAND

\

FINE TO MEDIUM
SAND
•% RECOVERY
NOT RECORDED

FINE TO COARSE
SAND

FLOWING SAND
AT 15', DRILLER
CONTINUED TO
20'

SCREEN AT
30'- 10'
BOTTOM 4.7'
OF SCREEN-
FILLED WITH
FLOWING
SAND



SOIL BORING LOG KUMAR & ASSOCIATES

Project Name: ARGO SWELTER -.Project No. 05-1-460 Boring No: PS- 15 Sheet 1 of 1

Boring Location: EAST OF 4945 PEARL . Start Dele: 09/19/05 j Completion Dcte: 09/19/05

Driller: JUSTIN/ESN JRlg Type: DIRECT PUSH Ground Elev: NORTHING

Locoed By: CAJ | Water Depth: 11.2'
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DESCRIPTION

GRAVELLY CLAYEY SAND, DRY,. BROWN 10YK5/3

CLAYEY SAND, SLIGHTLY MOIST, LIGHT BROWN
10YRS/3

SANDY CLAY, DARK BROWN 10YR3/3, MOIST,

SLIGHTLY GRAVELLY SAND, LIGHT. BROWN
10YR8/3 TO LIGHT REDDISH ORANGE 1 0R5/6

DRY FROM 4'5" TO 5', SLIGHTLY MOIST FROM 5'
TO 9'6" WET BELOW 9'6" (DURING DRILL). .

SLIGHTLY CLAYEY SAND, WET, BROWN 10YR7/3

SLIGHTLY GRAVELLY SAND, WET, BROWN
10YR7/3, GRANITIC GRAVEL.

STOPPED BY KNIGHT PIESOLD

CO
NT

AC
T 

DC
PT

H

2.

"lC

V

CM

ID

o

FIELD '
NOTES

FINE TO COARSE
SAND

2'6" FINE SAND

FINE SAND

FINE TO COARSE
SAND

FINE TO COARSE
SAND

FINE TO COARSE
SAND

SCREEN AT
30'- 10'

BOTTOM 1.5'
OF SCREEN
FILLED WITH
FLOWING SAND



SOIL BORING LOG KUMAR & ASSOCIATES
Project Ncme: ARGO SMELTER | Project No. 05-1-460 j Boring No:FS-15 Sheet 1 of 1

Boring Loection: PEARL & 4Sih I Stori Dcie: 09/1 S/05 iCompletion Dsie: 09/1 S/05

Driller: JUSTIN/ESN | Rig Type: DIRECT PUSH | Ground Elev: j NORTHING

Lcgced 3y: CAJ I Water Depth: 3.8' i
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DESCRIPTION

GRAVELLY CLAYEY SAND, MOIST TO DRY, 5ROWN
1CYR5/3
CLAYEY SAND, MOIST, DARK SROWN 10YR3/3
POORLY GRADED SAND, DSY, BROWN 1 OYR5/3

VERY CLAYEY SAND, BROWNISH GRAY 5YR4/1
MINOR IRONSTA1NING •

GRAVELLY SAND, DRY TO SLIGHTLY MOIST, LIGHT
BROWN 1CYRS/3. WET BELOW 11' (DURING
DRILL)

GRAVEL=GRANiTE AND CUARTZiTE

1" THICK LENSE OF CLAYEY SAND AT 7'5"

ORGANIC CLAY, MANY ROOTS AND OTHERS
ORGANICS. VERY MOIST, SLACK N1.75,
IRONSTANED

GRAVELLY SAND, WET, BROWN 10YR7/3

OCCASIONAL LAYER OF S = -SM

GRAVEL=GRANITE AND QUARTZITE

STOPPED 5Y KNIGHT rlESOLD

C
O

N
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C
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DE
PT
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3'
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O

FIELD
NOTES

FINE TO COASSE
SAND
FINE SAND
FINE SAND
FINE SAND

HNH: TO COARSE
SAND

U'6"
SLIGHTLY ODOR
OF DECAY

FINE TO COARSE
SAND

SCREEN AT
30'- 10'

BOTTOM 5' OF
SCREEN
FILLED WITH
FLOWING •
SAND



SOIL BORING LOG KUMAR & ASSOCIATES

Project Nome: ARGO SMELTER Project No. 05-1-460 Boring No:PS-17 Sheet 1 of 1

Boring Locctien: • ' . ". Siori Dote: 09/15/05 Completion D.ote: 09/19/05
Driller: JUSTIN/ESN |Rig Type: DIRECT PUSH Ground E!ev: NORTHING

Logged By: CAJ Water Death: S.6'
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DESCRIPTION

TOPSOiL • ' '
MIXED SANDY CLAY & CLAYEY SAND, MOIST '
3ROWN1SH GRAY 5YR4/1 TO DARK GRAY N3,
FRAGMENTS OF SLAG AND CHARCOAL

POORLY' GRADED SAND, DRY, LIGHT GROWN
10YRB/3

/SANDY TO SILTY CLAY, MO!ST, BARK GRAY N3
TO DARK OLIVE BROWN 5Y5/6

/SILTY SAND, MOIST, BROWN 10YR6/3,
THINLY' LAMINATED
SANDY TO SILTY CLAY, MOIST, DARK GRAY N3

\TO DARK OLIVE BROWN 5Y5/6

SLIGHTLY SILTY SAND, WET. EROWN 10YR6/3

POORLY GRADED SANDY GRAVEL, WET, 5ROWN
10YR6/3.
GRAVELS=QUARTZITE. GRANITE, GNEISS

POORLY GRADED GRAVELLY SAND. WET, BROWN
10YR6/3

STOPPED 3Y KNIGHT P1ESOLD
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N
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FIELD
NOTES

FINE TO MEDIUM
SAND

9'6"

FINE TO COARSE
SAND

FINE TO COARSE
SAND

SCREEN
3CV-25'
20'-10'



SOIL BORING LOG • KUMAR & ASSOCIATES
Project Ncme: ARGO SMELTER Project No. 05-1-460 Boring No: PS-IS Sheet 1 of 1

Boring location: Z7th & LOGAN Sicrt Dole: 09/19/05 Completion Date: 09/19/05

Driller: JUSTIN/ESN Rig Tyoe: DIRECT PUSH | Ground Elev: NORTHING'

Locoed Ey: CAJ Water Death: 12.2'
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DESCS1FTIGN

TOPSOIL

CLAYEY SANO, VERY MOIST, OLIVE GRAY 5Y4/1

POORLY GRADED SAND,- DRY, LIGHT BROWN
10YRS/3

CLAYEY SAND. ERCWN 10YR6/3, VERY MOIST

GRAVELLY SAN3, 3RCWN 1 0YS7/3

SLIGHTLY MOIST FROM 7'6" TO 11', WET BELOW
11', DURING DRILL

HEAVY IRONSTAIN1NG (BROWNISH YELLOW 10YR
6/S)

_ENSE OF SP-SM AT APPROXIMATELY 12' TO 13'

STOPPED 3Y KNIGHT PIESOLD
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FIELD
NOTES

4"
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FRAGMENTS AT
4'

FINE TO COARSE.
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FINE SAND
7'6"
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FINE TO COARSE
SAND

FLOWING SAND
3ELCW 15'

SCREEN
30'-10'

.



_SOIL_J_QR!NG_LOG_ . KUMAR & ASSOCIATES

Projeci Nome: ARGO SMELTER . Projeci No. 05-1-460 '

Boring Location: 45th & GRANT Start Dcte: 09/19/05

Driller: JUSTIN/ESN Rig Type: DIRECT PUSH Ground Gev:

Logged Ey: CA.I . j Water Deoth: 11.5'
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DESCRIPTION

CLAYEY GRAVELLY SAND, BROWN

Boring No: PS-19 Sheet 1 of 1

Completion Dote: 09/1 9/C5

NORTHING EASTING '

! ^.

10YR7/3, DRY
FROM 0-1" CLAYE SAND. DRY, LIGHT BROWNISH
GRAY 5YR6/1 TO DARK GRAY N3 , CALCAREOUS

VERY CLAYEY SAND, DRY, BROWN 10YR3/3.
MINOR IRDNSTAINING.

SLIGHTLY SILTY GRAVELLY 'SAND,
SLIGHTLY MOIST, WET BELOW 11'
DRILL),, LIGHT REDDISH ORANGE
GRANITIC GRAVELS

DRY TO.
(DURING

1CR6/6

OCCASIONAL LENSE OF IRON'STAINING AT'
APPROXIMATELY 12' AND 15'

POORLY GRADED SAND, <5% SILT
BROWN 10YRS/3.

STOPPED DUE "TO FLOWING SAND

JO — • '

, WET, LIGHT

Q-
L»J

0

0
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2'

6'

2

. .
r>i

FIELD
NOTES

GRAVELS BENT
LINER CAUSING
LOW RECOVERY

DRILLER
REPORTS
FLOWING SAND
.BELOW 20'

SCREEN AT
25'-20' &
10--15'



SOIL BORING LOG KUMAR & ASSOCIATES
Project Nome: ARGO SMELTER Project No. 05-1-4.60. Boring No: FS-20 Sheet 1 of 1 '

Boring Location: SOUTH END. OF LOGAN Start Dote: 09/20/05 Completion .Dote: 09/20/05

Driller: JUSTIN/ESN Rig Type: DIRECT PUSH Ground Elev: NORTHING

Locged Sy: CAJ ! Wcter Depth: NE
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DESCRIPTION

ASPHALT

SANDY' CLAY. SLIGHTLY MOiST, 3RCWN 10YR6/3
OCCASIONAL ROOT

SLIGHTLY CLAYEY SAND, BROWN 1 0YR6/3

SANDY CLAY, BROWN 1 0YR6/3, SLENDiNG DOWN
TO LIGHT OLIVE BROWN 5Y5/6, SLIGHTLY MOIST

WEATHERED CLAYSTONE, SLIGHTLY MOIST, LIGHT
OLIVE BROWN 5Y5/6 FROM 5'6" TO 6' TO
SROWN VOYR6/3 FROM 8' TO 12', INCREASING
SAND BELOW 10' BUT STILL WEATHERED
CLAYSTONE

X
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H;
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2'

"ID

rv

•FIELD
, NOTES

FINE TO COARSE
SAND

FINE TO MED'.'JM
SAND

COARSE SAND
5'5"

.STIFF1NS' WITH
DEPTH

FINE: TO MEDIUM
SAND

REFUSAL

'



APPENDIX C

ANALYTICAL DATA
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PHASE I INVESTIGATION
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ANALYTICAL RESULTS FOR SOIL
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ftTable
nil £amnlinn Pocnltc /mn/lrn\. .__„ . .— . . . . . . _

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjowcr

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

1
Field QC - PE Std

01-VBOU3-SB-0001-A
1-5

12/19/2003 10:56

Result
2300
3.2
130
350
ND
2

39000
7.2
13

1300
4800
1300
16000
760
0.27
9.4
790
ND
ND
ND
ND
250
1800
0.73

Qua! L dual V

J

J

J

1
Field

01-VBOU3-SB-0001-B

12/19/2003 11:00
0.33
0.83

Result
20000

ND
4.3
100
0.76
ND

20000
15
15
11

18000
11

4200
250
ND
12

1700
ND
ND
ND
ND
44
58
17

Qual L Qual_V

UJ

J

J

1
Field

01-VBOU3-SB-0001-C

12/19/200311:05
1.50
3.00

Result
31000

ND
3.8
180
0.95
ND

8400
13
15
11

28000
16

5100
570
ND
15

1400
ND
ND

1200
ND.
46
69
20

Qual_L Qual V

UJ

J

J

1
Field

01-VBOU3-SB-0001-D

12/19/200311:10
5.83
6.92

Result
30000

ND
ND
29
1.1
ND

8200
12
3.6
16

22000
18

4100
230
ND
7

1400
ND
ND

1300
ND
33
50
24

Qua) L Qual_V

. UJ

J

J

2
Field

01-VBOU3-SB-0002-A

12/12/2003 11:35
0.33
2.50

Result
16000

ND
5.1
350
ND
ND

15000
9.4
9.5
3.8

15000
8.9

3200
340
ND
6.5
810
ND
ND
660
ND
38
46
14

Qual_L Qual V

UJ

J

J

DL = Detection Limit (nole DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digostale in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit

B1_SoilResults.xls Page 1 of 27



Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower (ft bgs)

Anajyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

2
Field

01-VBOU3-SB-0002-B

12/12/200311:40
4.00
5.00

Result
21000

ND
3.7
160
ND
ND

5500
11
15
5

18000
9

3600
330
ND
9.4
870
ND
ND
780
ND
49
54
17

Qual_L Qual V

UJ

J

J

2
Field

01-VBOU3-SB-0002-C

12/12/200311:45
8.50
10.00

Result
28000

ND
1.1
36

0.96
ND

6800
15
5.2
8.7

20000
30

4500
400
ND
8.9

1800
ND
ND

1300
ND
36
53
24

Qual_L Qual V

UJ

J

J

2
Field

01-VBOU3-SB-0002-D

12/12/200311:55
12.00
13.00

Result
25000

ND
6.9
340
0.56
ND

8600
16
10
7.7

29000
7.1

3800
350
ND
7.6

1400
ND
ND

1600
ND
51
71
16

Qual_L Qual_V

UJ

J

J

J

2
Field QC - PE Sid

01-VBOU3-SB-0002-E
1-1

12/18/200311:40

Result
2200
2.9
130
340
ND
1.8

36000
7.1
11

1300
4400
1300
15000
.710
0.2
9.2
750
ND
ND
ND
ND
260
1700

15

Qual L Qual V

J

J

J

3
Field

01-VBOU3-SB-0003-A

12/18/2003 10:50
0.17
2.00

Result
15000

ND
12

320
1.9
ND

27000
9.8
8.3

1300
21000
270
2000
550
ND
12

950
ND
13

1500
ND
28
80
26

Qual_L Qual_V

UJ

J

J

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_v = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table CT-.t
Station

Sample Type
Sample ID

Parent Sample ID
Sample Date/Time

Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

3
Field

01-VBOU3-SB-0003-B

12/18/2003 10:55
2.00
3.50

Result
24000

ND
1.4
500
0.62
ND

27000
12
4.4
10

17000
11

4600
290
ND
5.9

1500
ND
ND

1000
ND
37
45
19

Qua! L QuaLV

UJ

J

J

J

3
Field

01-VBOU3-SB-0003-C

12/18/200311:00
5.00
6.17

Result
24000

ND
5.9
580
0.71
ND

13000
12
13
8.6

18000
10

5000
310
ND
9.5

1500
ND
ND

1500
ND
38
53
18

Qual_L Qual_V

UJ

J

J

J

3
Field

01-VBOU3-SB-0003-D

12/18/200311:10
10.50
11.00

Result
28000

ND
9

330
1

ND
6400

14
11
11

22000
13

5000
440
ND
10

1900
ND
ND

2200
ND
55
68
16

Qual_L Qual V

UJ

J

J

J

4
Field

01-VBOU3-SB-0004-A

12/18/2003 9:30
0.08
3.00

Result
7400
-ND

18
160
ND
3.2

5600
7.6
4.6
200

10000
190
1600
180
0.14
7.7

1200
ND
2.1
ND
ND
23
210
13

Qual L Qual_V

UJ

J

J

J

J

J

4
Field

01-VBOU3-SB-0004-B

12/18/20039:35
6.00
10.00

Result
13000

ND
2.4
74
ND
ND

2500
15
4.9
12

16000
11

2400
210
ND
8

2600
ND
ND
ND
ND
31
43
13

Qual L Qual_V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated dotection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilulion of a digeslate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the dotection limit

B1 SoilResults.xls Page 3 of 27



Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

4
Field

01-VBOU3-SB-0004-C

12/18/20039:40
10.00
12.50

Result
17000

ND
6

410
ND
150

5100
9.9
7.9
10

16000
9.4

3000
150
ND
10

1600
ND
ND

1200
1.2
33

2100
25

Qual_L Qual_V

UJ

J

J

J

J

4
Field

01-VBOU3-SB-0004-D

12/18/20039:45
15.50
17.00

Result
28000

ND
2.5
570
0.64
7.3

8800
13
6.1
10

26000
8.5

3700
360
ND
8

1300
ND
ND

2200
ND
51
700
16

Qual_L Qual_V

UJ

J

J

J

J

5
Field

01-VBOU3-SB-0005-A

12/18/200311:45
0.00
0.50

Result
8100
ND
28

280
0.95
0.73

13000
8

5.9
710

11000
160

1600
230
0.12
8.3
950
ND
12

940
ND
20
150
14

Qual_L QuaLV

UJ

J

J

J

J

J

5
Field

01-VBOU3-SB-0005-B

12/18/200311:48
O.B3
2.50

Result
17000

ND
6.2
720
ND
ND

15000
10
7.1
5.4

14000
6.4

2600
170
ND
6.8
940
ND
ND

1400
ND
33
44
16

Qual_L Qual_V

UJ

J

J

J

5
Field

01-VBOU3-SB-0005-C

12/18/200311:50
6.50
7.50

Result
20000

ND
4.2
360
ND
ND

6000
9.1
6.5
4.9

20000
11

3900
210
ND
6.6

1000
ND
ND

1100
ND
42
52
16

Qual L Qua! V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in the analytical bated indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table1

Soil Samnlinn Results fmn/kn\

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depth_lower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft hgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

5
Field QC - PE Std

01-VBOU3-SB-0005-D
1-3

12/18/200311:58

Result
2300
2.9
140
350
ND
1.9

40000
7.2
12

1300
4900
1300
16000
730
0.4
9.5
740
ND
ND
ND
ND
250
1900
0.39

Qua) L Qual_V

J

J

J

J

J

6
Field

01-VBOU3-SB-0006-A

12/12/2003 12:50
1.00
4.50

Result
36000

ND
11

1800
2.5
ND

40000
23
14
49

21000
110

7400
200
0.26
19

1400
4

ND
10000

ND
64
75
11

Qual_L Qual_V

UJ

J

J

6
Field

01-VBOU3-SB-0006-B

12/12/2003 13:00
5.00
6.50

Result
22000

ND
29

280
0.56
12

5000
16
4.8
620

21000
170

3700
110
1.3
25

2500
ND
2.5
790
6.4
39
360
28

Qual_L Qual V

UJ

J

J

6
Field

01-VBOU3-SB-0006-C

12/12/200313:05
7.00
10.00

Result
28000

ND
3.9
69

0.82
25

7500
14
9.3
67

25000
18

3800
310
ND
61

2200
ND
ND

1300
ND
37

520
25

Qual_L Qual V

UJ

J

J

6
Field QC - Duplicate

01-VBOU3-SB-0006-D
01-VBOU3-SB-0006-C

12/12/200313:05
700
10.00

Result
32000

ND
1.7
72

0.88
24

8800
16
12
29

25000
19

4100
340

0.033
58

2500
ND
ND

1400
ND
43
440
25

Qual_L Qual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper
Depth lower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

(» bgs)
(ft bgs)

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

7
Field

01-VBOU3-SB-0007-A

12/12/200313:25
0.33
5.00

Result
4300
ND
1.1
48
ND
ND

1400
11
3.9
10

9900
8.9

1500
120
ND
6.5

1900
ND
ND
ND
ND
21
37
3.8

Qual_L Qual V

UJ

J

J

7
Field

01-VBOU3-SB-0007-B

12/12/200313:30
5.00
10.00

Result
15000
3.6
24

1100
0.64
ND

31000
71
17

330
140000

430
2500
540
ND
96

1200
ND
1.2

3600
ND
26
500
20

Qual_L Qual_V

J

J

J

7
Field

01-VBOU3-SB-0007-C

12/12/2003 13:40
10.50
12.00

Result
11000

85
2900
250
ND
130

2300
9.8
4.6

3100
120000

1600
1800
96
1.5
39

3200
3.5
29

1100
12
24

1000
44

Qual L QuaLV

J

J

J

7
Field

01-VBOU3-SB-0007-D

12/12/200313:45
14.00
15.00

Result
16000

ND
11

140
ND
510

18000
11
5

83
19000

32
3100
370

0.046
8.9

2700
ND
1.1
880
ND
30

3500 1
27

Qual_L Qual_V

UJ

J

J

7
Field

01-VBOU3-SB-0007-E

12/12/200313:50
20.67
22.00

Result
29000

ND
4.7
33
1.2
ND

7200
22
7.2
23

19000
17

4600
250
ND
16

2700
ND
ND

1100
ND
48
65
21

Qual L Qual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit]
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table
Rr>il Sarrmlinn Rocultc tmnl\eri\

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

8
Field

01-VBOU3-SB-0008-A

12/12/2003 10:55
0.25
2.00

Result
14000

2.1
9.5
790
0.71
14

24000
20
6.8
280

16000
400
2700
260
0.27
37

1300
1.3
2.2

1500
ND
24

440
16

Qual_L Qual V

J

J

J

8
Field

01-VBOU3-SB-0008-B

12/12/2003 11:00
4.00
6.00

Result
18000

ND
17

240
ND
ND

12000
10
7.1
190

16000
160

2900
270
0.26

7
2300
ND
3.7
ND
ND
29
81
23

Qual L Qual_V

UJ

J

J

8
Field

01-VBOU3-SB-0008-C

12/12/200311:05
7.00
9.50

Result
29000

ND
1.3
35
1

ND
15000

15
5.1
18

20000
17

3700
200
ND
8.9

1800
ND
ND
690
ND
34
48
24

Qual L Qual V

UJ

J

J

8
Field

01-VBOU3-SB-0008-D

12/12/200311:10
24.00
25.00

Result
27000

ND
ND
30

0.82
ND

6900
17

.6.5
16

20000
40

3700
220
ND
12

2200
ND
ND

1500
ND
38
58
21

Qual_L Qual V

UJ

J

J

9
Field

01-VBOU3-SB-0009-A

12/12/200310:00
0.25
2.00

Result
12000

ND
10

230
ND
ND

5500
19
6.6
60

1GOOO
100

3200
240

0.079
11

2700
ND
ND
ND
ND
32
120
13

QuaLL

L

Qual_V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper
Depth lower

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

(ft bg_s)
ft bgs)

DL
10
1
1
1

0.5
0.5
20.
1
1
2
10 .
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

9
Field

01-VBOU3-SB-0009-B

12/12/200310:05
5.50
7.00

Result

20000
NO
9.1
530
ND
ND

4400
8.9
12
4.5

15000
11

4300
250
ND
8.7
770
ND
ND

1200
ND
38
56
15

Qual_L

L

Qual_V

UJ

J

J

J

9
Field

01-VBOU3-SB-0009-C

12/12/2003 10:10
8.50
9.50

Result
30000

ND
2

42
1.?
ND

6800
19
4.3
22

22000
18

4900
500

0.036
9.3

2300
ND
ND

1600
ND
54
51
26

dual L

L

Qua! V

UJ

J

J

J

9
Field

01-VBOU3-SB-0009-D

12/12/2003 10:15
23.00
24.00

Result

29000
ND
6.2
45
1.1
ND

8000
23
9.1
18

20000
17

4400
190
ND
17

3200
ND
ND

1200
ND
48
110
18

Qual_L

L

Qua! V

UJ

J

J

J

10
Field

01-VBOU3-SB-0010-A

12/10/200311:01
0.50
1.50

Result

25000
ND
7.2
660
0.58
57

6600
11
16
12

24000
12

3300
470
ND
17

1600
ND
•ND
1500
ND
53

1200
19

dual L

L

dual V

UJ

J

J

10
Field

01-VBOU3-SB-0010-B

12/10/2003 11:05
2.00
2.83

Result

21000
ND
2.8
30
ND
ND

5000
12
5.9
11

15000
12

3600
270
ND
11

1800
ND
ND

1300
ND
28
48
22

Qual_L

L

Qual_V

UJ

J

J

DL = Detection Limit (note DL is the rnporling limit;
Qual_L = Qualifibr assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection'limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digesiate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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e^n.Table'
Soil Samolina Results (malka\

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_lower

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

10
Field

01-VBOU3-SB-0010-C

12/10/200311:12
5.00
5.92

Result
25000

ND
8.7
41

0.77
ND

5400
14
17
18

20000
12

3900
380
ND
15

2200
ND
ND

1600
ND
40
58
22

Qua! L

L

Qual V

UJ

J

J

10
Field

01-VBOU3-SB-0010-D

12/10/200311:25
8.00
9.00

Result
38000

ND
1.3
63

0.76
ND

7900
11
5.1
20

27000
18

4800
500
ND
8

1800
ND
ND

2500
ND
39
58
25

Qual_L

L

Qual_V

UJ

J

UJ

J

12
Field

01-VBOU3-SB-0012-A

12/19/200313:50
0.25
0.75

Result
19000

ND
8.7
360
0.73
8.2

9400
18
9

560
19000
360
3200
420

0.073
14

2200
ND
4.3
ND
ND
34
300
21

Qual_L Qual_V

UJ

J

J

12
Field

01-VBOU3-SB-0012-B

12/19/200313:55
2.00
3.00

Result

24000
ND
4.1
290
0.94
4.4

9100
13
8.4
91

21000
36

3900
350
ND
12

1800
ND
ND
ND
ND
36
130
20

Qual L Qual V

UJ

J

J

13
Field

01-VBOU3-SB-0013-A

12/19/2003 14:00
0.00
0.75

Result
20000

ND
5.1
210
0.71
6.8

6500
15
7.5
82

18000
130

3200
340

0.055
12

1900
ND
ND
ND
ND
34

220
8.5

Qual_L Qual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in the analytical batch in'dicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

13
Field

01-VBOU3-SB-0013-B

12/19/2003 14:05
4.50
5.00

Result
26000

ND
1.9
110
0.83
ND

14000
18
5.3
16

19000
14

4900
350
ND
11

2600
ND
ND

1600
ND
37
53
21

QualJ. Qual_V

UJ

J

J

14
Field

01-VBOU3-SB-0014-A

12/10/2003 15:55
3.00
5.00

Result
22000

ND
2

97
0.9
ND

7100
16
7.4
17

16000
13

4500
400

0.035
14

2700
ND
ND
ND
ND
32
51
20

Qua) L Qual V

UJ

J

J

14
Field

01-VBOU3-SB-0014-B

12/10/2003 16:05
8.08
9.25

Result
29000

ND
2.7
120
0.8

0.64
6700

14
13
14

25000
11

5300
560
ND
14

1600
ND
ND

1200
ND
50
55
21

Qual_L Qual_V

UJ

J

J

14
Field

01-VBOU3-SB-0014-C

12/10/2003 16:10
19.00
20.00

Result
27000

ND
3.4
160
0.71
0.66
7200
9.2
8.8
7.8

28000
12

4000
640
ND
7.3

1300
ND
ND

1900
ND
44
66
20

Qual L Qual V

UJ

J

J

15
Field

01-VBOU3-SB-0015-A

12/12/200315:10
0.25
5.00

Result
12000

10
3.5
620
0.8
10

12000
18
7.1
210

18000
280
2500
250
ND
12

1800
ND
ND

1500
ND
28

330
9.4

Qual L Qual_V

J

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1 ..1 to 1.4)
. J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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TabieTTi
Soil Samolina Results fma/kal

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL

10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

15
Field

01-VBOU3-SB-0015-B

12/12/200315:15
5.00
8.00

Result
30000

ND
2.6
110
0.78
1.4

8400
13
6.2
140

23000
24

5500
490
ND
22

3000
ND
1.1
ND
ND
32
140
24

Qual_L Qual V

UJ

J

J

15
Field

01-VBOU3-SB-0015-C

12/12/2003 15:20
11.00
12.00

Result
29000

ND
ND
39
1

ND
6800

20
5.8
19

21000
18

5100
440
ND
11

2600
ND
ND
540
ND
43
53
22

Qual_L Qual V

UJ

J

J

16
Field

01-VBOU3-SB-0016-A

12/10/200314:15
1.00
2.50

Result
2000
ND
1.2 .
23
ND
1.1

21000
2.4
2.3

3600
3300
5.1
570
190
ND
ND
ND
ND
ND
ND
ND
7.5
37
7.2

Qual_L

L

Qual V

UJ

J

UJ

J

16
Field

01-VBOU3-SB-0016-B

12/10/2003 14:20
6.50
9.00

Result
31000

ND
22

1500
ND
ND

13000
7.6
12
15

23000
10

4100
380
ND
7.3

1400
ND
ND

2700
ND
45
54
18

Qual_L

L

Qual V

UJ

J
UJ

UJ

J

16
Field QC - Duplicate

01-VBOU3-SB-0016-C
01-VBOU3-SB-0016-B

12/10/2003 14:20
6.50
9.00

Result
29000

ND
18

1400
ND
ND

15000
7.1
10
13

20000
9.2

4000
340
ND
6.4

1300
ND
ND

2400
ND
42
46
19

Qual L

L

QuaLV

UJ

J

UJ

J

DL = Delectiori Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestale in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

16
Field

01-VBOU3-SB-0016-D

12/10/200314:30
10.00
11.08

Result
28000

ND
1.1
54

0.78
ND

6100
20
7.2
20

20000
15

4800
320

0.033
13

3200
ND
ND

1900
ND
45
66
21

Qua! L

L

Qual_V

UJ

J

J

J ,

17
Field

01-VBOU3-SB-0017-A

12/11/2003 10:40
0.25
3.00

Result
4400
ND
2.5
110
ND
ND

6600
3.4
3

83
4900

43
550
120
0.13
ND
340
ND
1

ND
ND
11
30
18

Qual_L Qual_V

UJ

J

J

17
Field

01-VBOU3-SB-0017-B

12/11/2003 10:44
5.00
6.08

Result
28000

ND
2

1200
ND
0.77

18000
6
1 I
4.8

27000
7.2

7400
850
ND
4.1
790
ND
ND

1300
ND
56
55
18

QuaLL Qual_V

UJ

J

J

17
Field

01-VBOU3-SB-0017-C

12/11/200310:50
9.25
10.50

LResult
33000

ND
5.7

1100
0.74
0.86

10000
10
22
12

24000
16

5700
530
ND
10

1900
ND
ND

2000
ND
54
58
17

dual L Qual_V

UJ

J

J

17
Field

01-VBOU3-SB-0017-D

12/11/2003 11:00
11.00
12.50

Result
7000
ND
ND
16
ND
ND

9000
5

1.6
5.8

5300
3.4

1300
86
ND
ND
880
ND
ND
ND
ND
11
14
19

Qua! L dual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboiatory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table
I «\»*»Mll<9 t i l l

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Deptnjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs}
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

18
Field

01-VBOU3-SB-0018-A

12/11/200313:00
2.00
5.00

Result
10000

ND
2.6
100
ND
ND

3200
11
4.8
130

12000
44

1800
170
ND
6.6

1900
ND
ND
ND
ND
22
36
13

Qua! L Qual V

UJ

J

J

18
Field

01-VBOU3-SB-0018-B

12/11/200313:10
5.00
6.00

Result
39000

ND
3.6

1200
ND
1.3

43000
7.2
14
9.2

31000
12

9300
1900
ND
6.8

1000
ND
ND
910
ND
61
55
20

Qual_L QuaLV

UJ

J

J

18
Field

01-VBOU3-SB-0018-C

12/11/200313:14
6.00
8.00

Result
37000

ND
3

1200
ND
0.69

15000
5.9
13
5.2

30000
7.8

8800
1000
ND
4.7
790
ND
ND

1300
ND
59
60
18

Qual_L Qual V

UJ

J

J

18
Field QC - Duplicate

01-VBOU3-SB-0018-D
01-VBOU3-SB-0018-C

12/11/200313:16
6.00
8.00

Result
36000

ND
2.5

1300
ND
0.84

15000
7.3
14
4.6

33000
7.5

8500
1000
ND
4.8
790
ND
ND

1400
ND
73
66
19

Qual_L QuaLV

UJ

J

J

19
Field

01-VBOU3-SB-0019-A

12/10/200312:35
8.00
9.08

Result
23000

ND
1.2
44

0.52
ND

4500
14
5.7
14

21000
11

3700
410

0.033
15

2500
ND
ND

2200
ND
34
45
18

Qual L

L

QuaLV

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

19
Field

01-VBOU3-SB-0019-B

12/10/2003 12:45
11.00
11.83

Result
21000

ND
1.1
42

0.57
ND

5000
15
5.3
18

14000
22

3700
440
ND
13

2500
ND
ND

2000
ND
31
50
19

Qua! L

L

Qua! V

UJ

J

UJ

J

20
Field

01-VBOU3-SB-0020-A

12/10/200315:20
2.00
3.00

Result
33000

ND
1.6
340
0.62
0.64

11000
5.5
9.8
6.7

27000
7.3

8400
890
ND
5

720
ND
ND
840
ND
57
56
20

Qual L dual V

UJ

J

J

20
Field

01-VBOU3-SB-0020-B

12/10/2003 15:25
8.75
10.00

Result
32000

ND
27
940
0.91
1.4

10000
13
61
13

38000
18

5400
1100
ND
42

2100
ND
ND

3300
1.2
59
67
16

Qual_L Qual_V

UJ

J

J

21
Field

01-VBOU3-SB-0021-A

12/11/2003 11:40
0.50
2.00

Result
12000

ND
23
190
ND
9.3

7000
14
5.3
270

14000
210
3400
340
1.6
8

2400
ND
3

ND
ND
24

470
12

Qual_L Qual V

UJ

J

J

21
Field

01-VBOU3-SB-0021-B

12/11/200311:48
4.50
5.50

Result
25000

ND
1.9
45

0.65
ND

13000
17
4.4
15

16000
15

3700
140
ND
8.3

2100
ND
ND
ND
ND
41
40
20

Qual_L QuaLV

UJ

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory.
Qual_V = Qualifier assigned during data validation /

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Tableft
Station

Sample Type
Sample ID

Parent Sample ID
Sample Date/Time

Depth upper (ft bgs)
Deplhjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft Ugs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

21
Field

01-VBOU3-SB-0021-C

12/11/2003 11:52
8.00
9.00

Result
27000

ND
ND
41

0.59
ND

15000
16
3.9
15

19000
13

3400
190
ND
8.1

2400
ND
ND
ND
ND
36
41
18

Qua) L Qual_V

UJ

J

J

22
Field

01-VBOU3-SB-0022-A

12/12/20039:05
2.00
4.00

Result
5300

2
51

270
ND
11

15000
6.3
3.5
580

7800
380

4900
280
0.19
4.7

1400
ND
13
ND
ND

. 19
410
8.3

Qual_L

I

Qual V

J

J

J

J

22
Field

01-VBOU3-SB-0022-B

12/12/20039:10
6.00
8.50

Result
24000

ND
15

1200
ND
1.8

13000
7.3
10

210
19000
140

5500
570

0.047
6.8

1500
ND
2.5
740
ND
46
110
17

Qual_L

L

Qual V

UJ

J

J

J

22
Field

01-VBOU3-SB-0022-C

12/12/20039:15
10.50
12.00

Result
28000

ND
1.5
50

0.79
ND

6700
21
6.7
19

19000
15

5300
380

0.033
14

3300
ND
ND
650
ND
48
72
21

Qual L

L

Qual_V

UJ

J

J

J

22
Field

01-VBOU3-SB-0022-D

12/12/20039:25
21.00
23.00

Result
26000

ND
47
38
1.1
ND

9100
12
7.9
34

23000
16

4100
110
ND
9.4

1600
ND
ND

1800
ND
40
110
29

Qual L Qual_V

UJ

J

J

J

DL = Detection Limit (note DL is the icporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_urjper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copjaer
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

22
Field QC - PE Std

01-VBOU3-SB-0022-E
1-2

12/18/200311:42

Result
2400
3.3
140
370
ND
2.1

38000
7.8
15

1400
4800
1400

16000
770
0.24
10

800
ND
ND
ND
ND
270
1700
0.48

Qual_L

L

QuaLV

J

J

J

J

23
Field

01-VBOU3-SB-0023-A

12/19/2003 10:10
0.08
1.50

Result
17000
ND
3.5
83
ND
ND

6600
13
5.6
30

17000
35

3000
270
ND
9.9

2000
ND
ND
520
ND
30
93
9

Qual L Qual_V

UJ

J

J

J
J

23
Field

01-VBOU3-SB-0023-B

12/19/2003 10:15
2.00
5.00

Result
30000

ND
3

64
0.95
ND

7300
19
7.7
20

23000
21

3800
410
ND
13

2500
ND
ND

1300
ND
45
71 J
19 .

Qual L Qual V

UJ

J

J

J
J

23
Field

01-VBOU3-SB-0023-C

12/19/2003 10:20
10.00
10.67

Result
28000

ND
5.7
32
1

ND
7800

13
6.2
18

21000
15

3200
120
ND
10

1700
ND
ND

1100
ND
34
67
21

Qual L Qual V

UJ

J

J

J
J

24
Field

01-VBOU3-SB-0024-A

12/19/20038:40
0.50
3.00

Result
27000

ND
53
700
ND
ND

12000
8.7
12
18

28000
10

4900
700
ND
6.5

1500
ND
ND

2200
ND
55
80
17

LQual_L

G

Qual V

UJ

J

J

J
J

DL = Detection Limit (note DLjs the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit

B1_SoilF?| Uls Pagi 27



Tabled?
Snil £amnlinn Rocultc imn/Un\

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

24
Field Duplicate

01-VBOU3-SB-0024-B
01-VBOU3-SB-0024-A

12/19/20038:40
0.50
3.00

Result
24000

ND
32

650
0.53
ND

10000
7.7
12
13

25000
9.5

4300
740
ND
5.8

1300
ND
ND

1900
ND
52
65
18

QuaLL

G

Qual_V

UJ

J

J

J
J .

24
Field QC - PE Std

01-VBOU3-SB-0024-C
1-9

12/19/20038:45

Result
2300
2.7
130
360
ND
1.9

40000
7.6
12

1300
4800
1400
16000
810
0.22
9.7
730
ND
ND
ND
ND
260
1900
0.34

Qual L Oual V

J

J

J
J

24
Field

01-VBOU3-SB-0024-D

12/19/20038:50
6.50
7.50

Result
32000

ND
13

1100
0.83
ND

12000
8
14
12

27000
14

4100
370
ND
5.2

1600
ND
ND

5100
ND
61
73
17

Qual L

G

Qual V

UJ

J

J

J
J

25
Field

01-VBOU3-SB-0025-A

12/19/20039:15
0.17
1.50

Result
32000

ND
1.9
740
ND
ND

21000
5.9
12
4.7

34000
7.6

8300
820
ND
4

720
ND
ND

3300
ND
66
76
18

Qual L

G

Qual V

UJ

J

J

J
J

25
Field

01-VBOU3-SB-0025-B

12/19/20039:20
5.50
6.00

Result
27000

ND
2

160
ND
ND

80000
6.5
13
3.2

32000
6.5

7300
3600
ND
4.9
500
ND
ND

1700
ND
66
68
12

Qual L Qual V

UJ

J

J

J
J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

« bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

26
Field

01-VBOU3-SB-0026-A

12/19/2003 12:30
0.25
2.83

Result
9100
ND
3.4
79
ND
0.67
4100

10
5.8
23

14000
23

3100
220
ND
16

1800
ND
ND
ND
ND
33
69
3.3

Qua! L Qual_V

UJ

J

J

26
Field

01-VBOU3-SB-0026-B

12/19/2003 12:35
3.00
4.50

Result
25000

ND
4.1
110
1

ND
7000

13
7.1
19

24000
50

3700
520

0.039
9.1

2100
ND
ND
790
ND
35
87
18

Qua! L Qual V

UJ

J

J

26
Field Duplicate

01-VBOU3-SB-0026-C
01-VBOU3-SB-0026-B

12/19/2003 12:35
3.00
4.50

Result
24000

ND
3.6
78
1

ND
7200

11
7.5
17

24000
22

3300
760

0.046
9.1

1500
ND
ND
830
ND
36
70
22

Qual L Qual V

UJ

J

J

27
Field

01-VBOU3-SB-0027-A

12/11/2003 15:07
0.17
3.00

Result
24000

ND
4.4
120
ND
ND

5100
16
7.6
20

21000
19

3400
300
ND
10

3200
ND
ND
CCO
ND
44
62
12

Qual_L

L

Qual V

UJ

J

J

J

27
Field

01-VBOU3-SB-0027-B

12/11/2003 15:11
5.00
9.00

Result
28000

ND
10

280
0.75
ND

14000
13

. 12
66

27000
40

4800
650

0.077
13

2300
ND
1.1

1000
ND
54
130
16

Qual_L

L

Qual V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 lo 1.4)
J = Result is an estimated quantity
L = Serial dilution of a diyestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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ftTable C-
£amnlinn Pocnltc fmn/Un\

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_|ower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

« bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

27
Field

01-VBOU3-SB-0027-C

12/11/200315:30
13.00
14.17

Result
36000

ND
2.9

1100
0.76
ND

9600
9.9
10
12

29000
9.2

5500
420
ND
4.5

1800
ND
ND

1800
ND
60
64
22

Qual L

L

Qual V

UJ

J

J

J

27
Field

01-VBOU3-SB-0027-D

12/11/2003 15:45
17.00
18.00

Result
30000

ND
10

1100
0.75
ND

9800
9.4
14
15

27000
11

4100
380
ND
5.9

1900
ND
ND

2800
ND
73
67
20

Qual L

L

Qual_V

UJ

J

J

J

27
Field

01-VBOU3-SB-0027-E

12/11/200316:05
20.33
21.00

Result
29000

ND
1.9
84

0.84
ND

7100
22
5.2
24

21000
16

4800
640
ND
16

3800
ND
ND

1100
ND
50
63
19

QuaLL

L

Qual_V

UJ

J

J

J

28
Field

01-VBOU3-SB-0028-A

12/10/20038:30
0.92
1.92

LResult
30000

ND
2.4
36

0.76
ND

5500
14
5.1
11

21000
12

4400
320
ND
8.4

2000
ND
ND

1800
ND
37
49
22

Qual L

L

Qual_V

UJ

J

J

.28
Field

01-VBOU3-SB-0028-B

12/10/20038:35
10.00
10.50

Result
25000

ND
4.9
210
ND
ND

8200
29
11
7.5

33000
9.1

3800
490
ND
9.8

1300
ND
ND

1700
ND
57
05
18

Qual L

L

Qual_V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboulory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less lhan the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_lower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

28
Field

01-VBOU3-SB-0028-C

12/10/20038:40
14.00
15.00

Result
27000

ND
5.3
32
1.1
ND

7000
15

4.5
22

16000
19

3300
97

0.039
9.3

2300
ND
ND

1500
ND
37
65
21

Qual L

L

Qual V

UJ

J

J

28
Field

01-VBOU3-SB-0028-D

12/10/20038:50
19.00
20.00

Result
27000

ND
1.9
38
0.7
ND

6300
21
5.6
17

17000
16

. 4000
110
ND
13

3000
ND
ND

1300
ND
47 .•
58
17

Qual L

L

Qual V

UJ

J

J

28
Field

01-VBOU3-SB-0028-E

12/10/20039:05
24.00
25.50

Result
31000

ND
2.3
30
0.6
ND

7400
18
4.3
20

19000
11

3100
120
0.39
8.8

2400
ND
ND

1500
ND
42
52
16

Qual L

L

Qual V

UJ

J

J

29
Field

01-VBOU3-SB-0029-A

12/10/20039:50
1.83
2.83

Result
38000

ND
ND
49
1

ND
8700

17
11
11

31000
15

4600
290
ND
15

2300
ND
ND

1700
ND
42
68
21

Qual L

L

Qual V

UJ

J

J

29
Field

01-VBOU3-SB-0029-B

12/10/20039:55
5.00
5.50

Result
32000

ND
ND
35

0.75
ND

7000
20
7.2
22

25000
14

3900
220
ND.
15

2500
ND
ND

1400
ND
44
57
18

Qual L

L

Qual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a diyestate in Hie analytical batch indicates that physical and chemical interferences are present.
U = Undetected, result is less than the detection limit
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Tableft
Station

Sample Type
Sample ID

Parent Sample ID
Sample Date/Time

Depth_upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium •
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

[ft bgs)
DL

10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

29
Field

01-VBOU3-SB-0029-C

12/10/2003 10:05
11.00
11.92

Result
31000

ND
ND
35
1.1
ND

6800
17
5.9
19

21000
21

3300
240
ND
•12

2100
ND
ND

1500
ND
49
55
20

Qual L

L

Qual V

UJ

J

J

29
Field

01-VBOU3-SB-0029-D

12/10/2003 10:10
15.50
16.33

Result
28000

ND
. 1.1

29
0.53
ND

6600
12
6
12

20000
13

3100
200
ND
11

2000
ND
ND

1300
ND
32
50
18

Qual L

L

Qual V

UJ

J

J

29
Field

01-VBOU3-SB-0029-E

12/10/2003 10:15
20.00
21.00

Result
26000

ND
1.5
41

0.57
ND

7000
19
8.5
24

20000
27

3600
430

0.081
21

2800
ND
ND

1200
ND
45
77
15

Qual L

L

Qual_V

UJ

J

J

30
Field

01-VBOU3-SB-0030-A

12/11/200314:10
0.00
0.50

Result
23000

ND
2.8
86

0.65
ND

10000
15
6.3
65

18000
22

3900
260
ND
10

2400
ND
ND
720
ND
34
55
14

Qual L Qual V

UJ

J

J

30
Field

01-VBOU3-SB-0030-B

12/11/2003 14:17
1.00
3.00

Result
33000

ND
1.3

'51
0.85
ND

11000
22
12
13

23000
15

5600
370
ND
15

3200
ND
ND

2900
ND
58
53
15

Qual L

L

Qual_V

UJ

J

J

J .

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assignee) during data validation

G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower (ft bgs)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

L_ DL

10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

30
Field

01-VBOU3-SB-0030-C

12/11/200314:27
9.00
10.50

Result

21000
ND
3.1

1200
ND
ND

5500
10
6.6
4

10000
6.4

2000
190
ND
5.9

1300
ND
ND

5500
ND
29
37
12 .

Qual_L

L

QuaM/

UJ

J

J

J

31
Field

01-VBOU3-SB-0031-A

12/11/20038:45
0.83
2.00

Result

33000
ND
1.2
64
1.1

0.78
7000

16
6.7
26

25000
17

5100
310
ND
9.8

2600
ND
ND

2300
ND
45
56
24

Qual_L Qual_V

UJ

J

J

31
Field

01-VBOU3-SB-0031-B.

12/11/20038:50
5.00
6.17

Result

31000
ND
ND
33
1.1

0.57
6900

16
5.5
15

21000
14

4100
280
ND
8.8

1700
ND
ND

2300
ND
35
39
24

Qual_L Qual_V

UJ

J

J

31
Field

01-VBOU3-SB-0031-C

12/11/20039:00
10.00
11.00

Result

35000
ND
ND
25
1

0.74
8200

18
6.4
12

26000
10

4100
270
ND
12

2400
ND
ND

2100
ND
44
53
20

Qual_L Qual_V

UJ

J

J

32
Field

01-VBOU3-SB-0032-A

12/12/20038:05
0.33
2.50

Result

25000
ND
13

210
0.55
1.1

14000
17
7.6
150

19000
110

4100
330

0.069
11

2600
ND
1.4

1100
ND
44
130
21

Qual_L

L

Qual V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit]
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digeslate in (lie analytical batch indicates lliat physical and chemical interferences arc present
U = Undetected, result is loss than the detection limit
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Table C-1.

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjowef

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium .
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

32
Field

01-VBOU3-SB-0032-B

12/12/20038:10
6.00
8.50

Result
22000

ND
7.7
280
ND
ND

11000
19
6.7
45

32000
230

4100
320
0.24
15

2700
ND
ND

1800
ND
42
130
24

Qual L

L

Qual V

UJ

J

J

J

32
Field

01-VBOU3-SB-0032-C

12/12/20038:15
9.00
10.50

Result
32000

ND
1

49
0.78
ND

9600
23
7.5
24

22000
21

4500
240
ND
12

3000
ND
ND

1800
ND
54
58
23

Qual L

-L

Qual V

UJ

J

J

J

32
Field

01-VBOU3-SB-0032-D

12/12/20038:20
13.83
15.00

Result

45000
ND
ND
51
1

ND
9500

17
7.3
17

32000
24

4700
370

0.046
13

2500
ND
ND

2100
ND
50
77
22

Qual L

L

Qual V

UJ

J

J

J

32
Field

01-VBOU3-SB-0032-E

12/12/20038:25
24.00
25.00

Result

31000
ND
3.5
37
1

ND
6500

21
6.5
18

22000
18

4100
150
ND
14

3000
ND
ND

1800
ND
45
75
19

Qual L

L

Qual V

UJ

J

J

J

33
' Field

01-VBOU3-SB-0033-A

12/18/2003 14:15
0.33
2.50

Result

20000
ND
5.5
200
0.51
ND

8000
13
7.5
18

17000
21

3500
240
ND
8.5

1900
ND
ND
530
ND
32
65
17

Qual L Qual V

UJ

J

J

J
J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limil
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depthjjpper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

33
Field

01-VBOU3-SB-0033-B

12/18/2003 14:20
3.00
4.00

Result
13000

ND
2.9
100
ND
ND

2700
16
6.4
8.1

17000
12

3100
300
ND
8.6

2800
ND
ND
ND
ND
31
55
8.1

Qual_L

G

dual V

UJ

J

J
J

33
Field

01-VBOU3-SB-0033-C

12/18/2003 14:25
9.00
10.00

Result
5100
ND
1.8
55
ND
ND

2500
13
4
6

12000
9.3

1700
160
ND
5.8

1200
ND
ND
ND
ND
23
33
3.5

Qual L Qual_V

UJ

J

J
J

33
Field

01-VBOU3-SB-0033-D

12/18/2003 14:30
15.67
16.50

LResult
1400
ND
ND
11
ND
0.88
600
2.2
ND
7.5

3300
1.7
330
30
ND
ND
330
ND
ND
ND
ND
4.6
25
3

Qual L Qual_V

UJ

J

U

U

J
J

33
Field

01-VBOU3-SB-0033-E

12/18/2003 14:35
18.00
18.50

Result
23000

ND
6.7
36

0.94
ND

6300
13
18
14

17000
18

3700
160
ND
21

1900
ND
ND
720
ND
29
67
21

Qual_L Qual V

UJ

J

J

J
J

34
Field

01-VBOU3-SB-0034-A

12/18/2003 13:30
0.33
2.33

Result
23000

ND
8.8
430
0.59
ND

9800
13
21
12

18000
19

3800
770
ND
15

1300
ND
ND

1000
1.2
40
62
15

Qual_L Qual V

UJ

J

J

J

DL = Detection Limit (note DL is tho reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that ptiysical and chemical inlerferences are present
U .= Undetected, result is less than the detection limit
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Table CTft
Qj-til

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

34
Field

01-VBOU3-SB-0034-B

12/18/200313:35
4.50
6.50

Result
25000

ND
9.2
250
0.65
ND

8700'
14
8.4
8.3

20000
12

4500
270
ND
7

1300
ND
ND

2000
ND
55
58
11

QuaLL Qual V

UJ

J

J

J

34
Field

01-VBOU3-SB-0034-C

12/18/200313:40
11.00
13.00

Result
8000
ND
2.6
73
ND
ND

3600
16
6

7.3
16000

12
2400
250
ND
8.2

2100
ND
ND
ND
ND
27
41
3.6

Qual L Qual V

UJ

J

J .

J

34
Field Duplicate

01-VBOU3-SB-0034-D
01-VBOU3-SB-0034-C

12/18/200313:40
11.00
13.00

Result
7200
ND
2.3
67
ND
ND

3200
15
5.5
7.5

15000
10

2200
220
ND
7.6

1900
ND
ND
ND
ND
25
38
3.9

Qual L Qual V

UJ

J

J

J

34
Field

01-VBOU3-SB-0034-E

12/18/200313:45
18.00
19.50

Result
8400
ND
1.2
670
ND
ND

2800
6

2.7
4.1

7900
4.1

1300
92
ND
ND

1000
ND
ND
840
ND
16
22
3

Qual_L Qual V

UJ

J

J

J

34
Field

01-VBOU3-SB-0034-F

12/18/200313:50
21.00
22.00

Result
28000

ND
4.8
51

0.88
ND

6400
11
7.5
12

24000
12

4400
340
ND
9.1

1700
ND
ND
910
ND
29
71
18

Qual L Qual_V

UJ

J

J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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Table C-1.
Soil Sampling Results (mg/kg)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

ft bgs)
DL
10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

35
Field

01-VBOU3-SB-0035-A

12/18/200315:50
0.50
3.50

Result
8300
ND
2.6
86
ND
ND

5000
12
4.8
9

11000
11

1900
190
ND
6.4

2200
ND
ND
ND
ND
22
70
9.5

Qual L Qual_V

UJ

•-

J

J
J

35
Field

01-VBOU3-SB-0035-B

12/18/2003 15:55
9.00
9.67

Result
3300
ND
1

36
ND
0.91
1300
4.5
2.2
2.8

5400
3.3
760
150
ND
4.9
860
ND
ND

. ND
ND
8.9
55
2.4

Qual L Qual V

UJ

J

J
J

35
. Field

01-VBOU3-SB-0035-C

12/18/2003 16:00
9.83
10.83

Result
18000

ND
1.3
23

0.54
ND

7200
9.1
3.7
11

13000
20

2500
200
ND
7.2

1200
ND
ND
ND
ND
25
73
15

Qual L Qual V

UJ

J

J
J

36
Field

01-VBOU3-SB-0036-A

12/19/2003 11:50
0.25
3.50

Result
15000

ND
5.7
130
0.56
ND

3300
14
5.8
24

15000
21

2700
240
ND
8.1

2700
ND
ND
ND
ND
30
69
9.2

Qual_L Qual V

UJ

J

J

36
Field

01-VBOU3-SB-0036-B

12/19/2003 11:55
5.00
10.00

Result
13000

ND
2.5
97
ND
10

3700
13
5.6
10

14000
13

2400
290
ND
8.8

2000
ND
ND
ND
ND
26

350
6.2

Qual_L Qual V

UJ

J

J

DL = Detection Limit (note DL is the reporting limit]
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, duo to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit

B1 SoilPJ Lxls 27



Table C-,t

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Percent Moisture

DL

10
1
1
1

0.5
0.5
20
1
1
2
10
0.8
20
1

0.033
4

300
1.3
1

500
1.2
2
2

36
Field

01-VBOU3-SB-0036-C

12/19/2003 12:00
11.00
12.00

Result
24000

ND
1.2
33

0.85
ND

8500
13
2.4
26

17000
19

3300
240

0.066
7.1

2000
ND
ND
ND
ND
30
50
18

Qual_L, Qual_V

UJ

J

J

37
Field

01-VBOU3-SB-0037-A

12/18/2003 15:15
0.00
1.00

Result
17000

ND
6.1
160
0.9
2.7

4400
13
6.8
23

18000
30

3300
410
ND
9.2

2600
ND
ND
ND
ND
31
130
9.7

Qual L Qual_V

UJ

J

J
J

37
Field

01-VBOU3-SB-0037-B

12/18/2003 15:20
5.83
7.00

Result
23000

ND
2.6
56

0.86
0.59
9800

18
6

21
18000

16
4400
150
0.1
16

2200
ND
ND
960
ND
34
100
16

JSuaLL Qual V

UJ

J

J

J
J

37
Field

01-VBOU3-SB-0037-C

12/18/200315:25
10.00
11.17

Result
22000

ND
2.9
19

0.53
ND

14000
10
4.6
4.3

15000
12

2600
160
ND
7

910
ND

•ND
720
ND
24
41
16

Qual_L Qual V

UJ

J

J

J
J

DL = Detection Limit (note DL is the reporting limit;
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
G = Elevated reporting limit, due to matrix interferences (for cadmium in soil, elevated detection limit ranged from 1.1 to 1.4)
J = Result is an estimated quantity
L = Serial dilution of a digostate in the analytical batch indicates that physical and chemical interferences are present
U = Undetected, result is less than the detection limit
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ANALYTICAL RESULTS FOR GROUNDWATER
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Grounclwater Sampling Results
Total Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Uepth_lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)

Temperature (°F)

DL
10
4
1
1

0.5
0.5
20
4
1
4
50
0.3
150
5

0.06
2

200
1

0.2
100
0.1
3
2

4
Field

01-VBOU3-GW-0003

12-18-2003
11.0

Result
27200

ND
12.2
414
ND
908

360120
ND
31.6
153

25700
42.6

53000
5G90
0.099
56.2

11200
• 11

2.19
900000

4.68
47.4

11200
4.6

1112.5

2.17

41

Qua! L

U
B

U

U

B

B
B

B

dual V

J

UJ
J

J

U

J
J

J
J

7
Field

01-VBOU3-GW-0002

12-12-2003
12.2

Result
355000

40.1

11600
1410

26.1

7400
736800

460
199

37500
1100000

15800
148000
22800

17.7

889
92200
39.4

219
833000

300
541

85200 .
5.1

2447.3

1.52

58.9

Qual L dual V

J

J
J

J

J
J

J
J

4
Field QC - PE Standard
01-VBOU3-GW-0005

7-A
12-18-2003

Result
ND
138

41.4

637
22.1

24.8

90
ND
183

6.43

283
19.1

13600
89.4

ND
6.3

17600
83.4

35.2
100
30
ND
130

57.1

Qual L
U

U

B

U
B

B

U

Qual V

J

J
J
U

J

U

U

J
J
J
J

DL = Detection Limit
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detect

B = Concentration qualifier, above reporting Imit. less than POL
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2a.
Groundwater Sampling Results

Total Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Da e/Tirno
Drpth upper
Depth lower

Analyto
Atumintim
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

I'H
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

(It bgs)
ft bgs)

UL
20

0.15
0.12
0.37
0.06 1
0.05 f

70
2.1

0.67
0.97
19
2.1
27

0.51
0.025

4.2
460
4.6
0.7

1100
0.047

2.6
7.1

32
Meld

MW-32-070104

7/1/200-1 10.40.00AM
6.1

Result
440
NO
2.3
48
MD
MD

230000
ND
ND
17

320
ND

29000
79
ND
ND
ND
ND
ND

040000
ND
ND
ND

dual L dual V

32
field

MW-32-072804

7/28/2004 10.00.00AM
3.9

Result
170
ND
2.7
44
ND
13

1 4 0000
ND
19

MD
3000
ND

18000
650
ND
ND
ND
ND
ND

440000
ND
ND
ND

dual L Qunl V

33
Hold

MW-33-050304

5/3/2004 3:20.00 PM
16.1

Result

26000
ND
7.1
220
1.6
87

77000
26
G4
96

28000
26

11000
1300

ND
46

6500
ND
ND

100000
ND
38
940
6.5

780

Qual_L Dual V

UJ

33
field

MW-33-052104

5/21/2004 9:30:00 AM
15.6

Result

580
NIJ
1.9
29
ND
27

GGOOO

ND
NU
ND
560
ND

6700

51
ND
ND
ND
NIJ
ND

82000

ND
ND
190
6.5

800

Qunl_L

.̂ _

Qll.ll_V
J

J

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detecl

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2a.
Groundwater Sampling Results

Total Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Deplhjowor (ft bgs)

Analvte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cafcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
20

0.15
0.12
0.37

O.OB1
0.051

76
2.1

0.67

0.97

19
2.1
27

0.54

0.025
4.2
460
4.6
0.7

1100

0.047
2.6
7.1

33
Field

MW-33-070104

7/1/2004 8:50:00 AM
15.6

Result Qua! L Qual V
420
ND
3.1
30
ND
27

75000
ND
ND
ND
330
ND

7300
32
ND
ND
ND
ND
ND

93000
ND
ND
220
6.6

MO

33
Field

MW-33-072804

7/28/2004 8:50:00 AM
15.7

Result Qual L
110
ND
2.2
34
ND
33

100000
ND
ND
ND
170
ND

9800
23
ND
ND
ND
ND
ND

120000
ND
ND
250
6.6

• 1000

Qual V

34
Field

MW-34-052104

5/21/2004 10:25:00 AM
21.1

Result
200
ND
ND
65
ND
7.5

6)0000
ND
ND
14

1100

ND
54000

840
ND
ND

13000
ND
ND

670000
ND
ND
65

Qual L Qual V
J

J

UJ

UJ

34
Field

MW-34-070104

7/1/2004 9.55:00 AM
20

Result
ND
ND
ND
63
ND
3.5

670000
ND
ND
ND
160
ND

75000
140
ND
ND

11000
ND
ND

720000
ND
ND
76

Qlial L Qual V

DL = Detection Limit (note DL is the reporting limit)
QualJ. = Qualifier assigned by laboratory
Oual_V = Qualifier assigned duhng rlata validation
ND = Non-delect

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2a.
Groundwatcr Sampling Results

Total Metals (ug/L)

Station
•Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (It bgs)
Depth lower (ft bgs)

Analytc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/Lj
Temperature

DL

20
0.15

0.12

0.37

0.061
0.051

76
2.1

0.67

0.97

19
2.1
27

0.54

0.025
4.2
400
4.6
0.7

1100

0.047
2.6
7.1

34
field

MW-34-072804

7/28/2004 9:1 5:00 AM
19.8

Result
390
NL>
1.3
3G
ND
17

300000
ND
HO
ND
700
ND

36000
45
ND
ND

6600
ND
ND

470000
ND
NO
ND

OualJ^J dual V

36
Held

MW-36-052104

5/21/2004 11:05:00 AM
8.3

Result
1300

ND
10
100
ND
41

480000
ND
ND
46

1500

7.2
60000

1GOO

ND
ND

11000
ND .
ND

430000
ND
ND
200

Qual L Qual V
J

J

30 '
field QC-PE Standard

MW. 30-070 104
7-B

7/1/2004 12:05:00 I'M
t

Result
ND
130
40

630
23
24
ND
MD
180
MD
320
18

13000
8G
ND
ND

17000
75
36
ND
29
ND
170

Qua! L Qual_V

DL = Detection Limil (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
MD = Norvdelecl

J = Result is an estimated quantity
U = Undetected result is less than the detection limit
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Table C-2a.
Groundwater Sampling Results

.Total Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Dale/Time
Depth_uppor (ft bgs)
Depth_lower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Coli.ilt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

fthgs)
DL

20
0.15

0.12

0.37

0.061
0.051

76
2.1

0.67

0.97

19
2.1
27

0.54

0.025
4.2
460
4.6
0.7

1100

0.0-17
2.6
7.1

GW-15
Field

KP-GW-15-111904

11/19/2004 11:35
15.45

ND
NO
ND
120
ND
110

210000
ND
Nt)
ND
100
ND

35000
40
ND
ND

9100

ND
ND

250000
ND
NU
120 . J

GW-16
Field

KP-GW-16-111904

1 1/19/2004 10:15
9.02

220
ND
ND
74
ND
53

230000
ND
ND

•ND
240
ND

36000
490
ND
ND

7800
ND
ND

250000
ND
ND
150

J

J

GW-17
Field

KP-GW-17-111904

11/19/2004 12:45
15.57

3500
ND
3.3
200
ND
a

120000
ND
11
30

11000
.12

14000
18000
0.22

42
3200
ND
NO

170000
ND
12
61

J

J

GW-46
Field

KP-GW-46-111904

11/19/2004 14:00
9.7

ND
ND
ND
80
ND
24

200000
ND
ND
ND
ND
NU

30000
11
ND
ND

6700
ND
ND

250000
ND
ND
170 J

30
Field 00 - PE Standard

MW-30-050205

5/2/2005 13:05

190
34
11

120
6 2
6

ND
ND
53
ND
ND
ND

2200
27
ND
ND
ND
22
ND
NO
5.4
ND
30

J
J

J

J
J

J

DL - Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Mon-detect

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit

C2 GWResults v3.xls Page 5 of 9



Table C-2a.
Groundwatcr Sampling Results

Total Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample 10

Sample Date/Time
Dcpth_uppcr (ft bgs)
Dopth_lowor (tt hgs)

Analyle
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
20

0.15

0.12

0.37

0.06)
0.051

76
2.1

0.67

0.97

19
2.1
27 "

0.54

0.025
4.2
460
4.6
0.7

1100

0.047
2.6
7.1

30
field QC - PE Standard

MW-30-111904
7-B

11/19/2004 13:50

ND
130
43
640
22
25
ND
ND
170
ND

"360

18
14000

85
MU
ND

19000.
77
33
ND
32
NO
120

J

J

PS-1

Reid
PS-1-050205

5/2/2005 15:00
12.8

100000
ND
28

1400

4.4
1.0

100000
160
50
98

170UOO
no

33000
5800
ND
70

19000
MD
ND

300000
1.2
220
420

R
J

J

PS-3

Field
FS-3-050205

5/2/200512:55
14.3

360000
ND
60

3200
29
5

340000
930
180
710

810000
030

120000
12000

1.3
330

63000
21
ND

270000
3.5

1000

1600

R
J

J

PS-4

Field
PS-4 -050205

5/2/2005 14:10
12.1

10000
ND
4.3
210
1.2
ND

200000
15
ND
12

17000
to

39000
290
ND
ND

11000
ND
ND .

250000
ND
50
4 1

R
J

J

R
J

J

DL = Deleclion Limij (note DL is Ihe reporting limit)
Qual_L = Qualifier assigned by laboratory
QuaM/ = Qualifier assigned during data validation
ND = Non-detcct

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
R = Rejected.
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Table C-2a.
Groundwater Sampling Results

Total Metals (ug/L)

DL = Detection Limit (note DL is the reporting limit)
QualJ. = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detect

Qualifiers:
J - Result is an estimated quantity
U = Undetected, result is less than the detection limit
R = Rejected.

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Dcpth_uppor (fl bgs)
D5pth_k>wer(flbgs)

Analyto

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pil
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

20
0.15

0.12

0.37

0.061
0.051

76
2.1

0.67

0.97

19
2.1
27

0.54

0.025
4.2
4 GO

4.6
0.7

1100

0.047
2.6
7.1

PS-5

Field
PS-5-050205

5/2/2005 1 1 :00
11.25

44000
ND
15

670
4.4
35

240000
160
43
70

94000
64

48000
1100

ND
56

18000
NL>
ND

330000
ND
140

2100

R

J

J

R

J

J

PS-6

Field
PS-6-050205

5/2/2005 10:20
11.8

7700
ND
2.8
180
ND
68

250000
12
ND
ND

10000
7.2

41000
510
ND
ND

10000
ND
ND

390000
ND
15

330

R
J

UJ

PS-7

Field
PS-7-050205

5/2/2005 9:20
12.7

Result

110000
ND
47

1400

7.8
150

630000
100
67

240
130000

120
99000
2000
ND
69

25000
43
ND

610000
1.6

230
4800

Dual L Oual V

R
J

J

PS-11
Field

KP-PS-1 1-092005

9/20/2005 12:30
9.62

Result

8200
ND
2.8
230
ND
ND

160000
12
13
16

12000
19

35000
440
ND
ND

22000
ND
ND

240000
ND
16
90

-

Dual L

(

Oii.il V

UJ

R

C2 GWResults.v3.xls Page 7 of 9



Table C-2a.
Grounclwaler Sampling Results

Total Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Dale/Time
Depth upper
Depth_lower

Annlyto

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

I'll
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

ttbgs
« 1>OS)

DL

20
0.15

0.12

0.37

0.061
0.051

70
2.1

O.G7

0.97

13
2.1
27

0.54

0.025
4.2
4GO
4.6
0.7

1100

0.047
2.6
7.1

PS-12
Field

KP-PS-1 2-092005

9/20/2005 11:25
10.23

Result
17000
ND
3.9
310
1.1
1.2

130000
22
ND
28

19000
25

32000
360
ND
ND

27000
ND
ND

190000
ND
34
130

QualJ. Qual V

UJ

R

PS-13
Field

KP-PS-13-092005

9/20/2005 10:05
8.86

Result

12000
ND
6.2
220
ND
1.4

120000
16
25
21

15000
21

27000
680
ND
ND

30000
ND
ND

160000
NI3
28
130

Qual L Qual_V

UJ

R

PS-14
field

KP-PS-14-092005

9/20/2005 9:00
8.66

Result
7700
ND
2.2
170
ND
9.3

150000
ND
ND
14

8100

12
32000
1500

ND
ND

21000
ND
ND

210000
ND
18
60

Qual L Qual V

UJ

R

PS-15
Reid

KP-PS-15-091905

9/19/2005 14.15
11.2

Result

87000
ND
15

1100

5.7
25

160000
220
-10
170

120000
130

46000
4900
ND
84

37000
ND
ND

220000
1.2
170
940

Qual L Qual_V

UJ

—

DL = Detection Limit (note DL is the reporting limil)
Clua!_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND- Non-delect

Quallfjerj'
J = Result is an estimated quantity
LI = Undetected, result is less than the detection limit
R = Rejected.
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Tahlo C..7a

Groundwater Sampling Results
Total Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper
Deplhjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (unihos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

(H bgs)
flbgs

DL
20

0.15
0.12
0.37

0.061
0.051

7G
2.1

0.67
0.97

19
2.1
27

0.54
0.025
4.2
460
4.6
0.7
MOO

0.047
2.6
7.1

PS-16
Field

KP-PS-16-091905

9/19/2005 13:30
9.8

Result
4600
ND
ND
160
ND
5.6

110000
ND
ND
ND

4300
3.4

20000
260
ND
ND

3)000
ND
ND

180000
ND
10
37

Qual_L!Qual_V

UJ

PS-17
Field

KP-PS-17-091905

9/I9/2005 12:20
9.6

Result
2GOOO

ND
10

590
2

8.4
1 10000

43
15
75

35000

81
30000

780
ND
ND

36000

ND
ND

170000

ND
57
390

Qua! L Qual_V

UJ

PS-18
Field

KP-PS-1 8-09 1905

9/19/2005 11:15
12.2

Result
32000

ND
11

670
2.4
14

110000
60
27
69

49000
54

29000
6800
ND
47

34000
ND
ND

170000
ND
79

470

Qual_L Qnal_V

UJ

PS-19
Field

KP-PS-19-091905

9/19/2005 9'45
11.6

Result

140000
ND
22

1400

10
2.8

130000
150
50
220

180000
160

50000
5200
0.25

99
47000

ND
ND

160000
1.5
280
720

Qu.il 1. Oiial V

UJ

DL = Detection Limit (note DL is the reporting limit)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detect

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
R = Rejected.
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

04
Field

01-VBOU3-GW-0004

12-18-2003
11.0

DL Result
20
2
2
4
1

0.6
100
2
2
8

100
0.6
300
10

0.06
4

400
2

0.4
200
0.2
6
4

ND
3.25
36.4
ND

1770
375600

ND
35.8
30.6
261
1.35

48300
5420
ND

30.3
9910
7.06
ND

877000
2.03
12.1

10300

4.6
1136.8

2.17

41

Qual L
U
B

U

U

B
B
B

U

B
U

B

Qual V

07
Field

01-VBOU3-GW-0001

12-12-2003
12.2

Result
2.46
32.8
25
ND
8.73

382000
ND
13.6
ND

25800
2.3

60900
8190
ND
36.6

14400
10.6
ND

764000
0.62
12.5
1240
63.2
5.1

1204.6

1.52

58.9

Qual L

B

U

U

U

B

U

U

B
B

B

Qual V

DL = Detection Limit
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Mon-detect

Qualifiers;
B = Concentration qualifier, above reporting Imit, less than PQL
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Deptli lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lion
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
15
10

5000
1

10
20

32
field

MW-32-070104

7/1/2004 10:40:00 AM
6.1

Result
ND
1.7
55
ND
ND

190000
ND
11

- 16
ND
ND

24000
71
ND
ND
ND
ND
ND

590000
ND
ND
ND
108

Qua! L Qual V

32
field

MW-32-072804

7/28/2004 10:00:00 AM
3.9

Result
ND
2.9
40
ND
ND

140000
ND
20
ND

3000
ND

18000
610
•ND
ND
ND
ND
ND

440000
ND
ND
ND.
ND

Quaf L Qual V

33
field

MW-33-050304

5/3/2004 3:20:00 PM
1C.1

Result
ND
2
24
ND
69

74000
ND
18
ND
ND
ND •

7400
1200
ND
ND
ND
ND-
ND

120000
ND
ND
190
ND
G.5

780

Qual L Qual V

33
field

MW-33-052104

5/21/2004 9:30:00 AM
15.6

Result
ND
2
23
ND
40

60000
ND
ND
ND
ND
ND

CGOO
450
ND
ND
ND
ND
ND

88000
ND
ND
180
ND
6.5

800

160

Qual L Qual V

.

DL = Detection Limil (nole DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier, assigned during data validation

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper
Depthjower

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium '
Silver
Sodium
Thallium
Vanadium .
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

(ftbgs)
ft bgs)

DL
100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
•15
10

5000
1

10
20

33
Field

MW-33-070104

7/1/2004 8:50:00 AM
15.6

Result
ND
2.8
26
ND
26

73000
ND
ND
ND
ND
ND

7000
15
ND
ND
ND
ND
ND

92000
ND
ND
200
ND
6.6

840

500

Qual L Qual V

33
Field

MW-33-072804

7/28/2004 8:50:00 AM
15.7

Result
ND
2.2
35
ND
34

100000
ND
ND
ND
ND •
ND

10000
ND
ND
ND
ND

. ND
ND

120000
ND
ND
260
ND
6.6

1000

630

Qual L Qual V

34
Field

MW-34-052104

5/21/2004 10:25:00 AM
21.1

Result
ND
1

62
ND
5.9

630000
ND '
ND
11
180
ND

57000
640
ND
ND

12000
ND
ND

680000
ND
ND
45
ND

Qual L Qual V

J

UJ

UJ

34
Field

MW-34-070104

7/1/2004 9:55:00 AM
20

Result
ND
1.3
48
ND
2.1

540000
ND
ND
ND
ND
ND

61000
98
ND
ND

9400
ND
ND

630000
ND
ND

.ND
ND

Qual L Qual V

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwatcr Sampling Results

Dissolved Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depth lower (ft bgs)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1
10
1
1

200
10
10
10

100
3

200
10
0.2
40

3000
15
10

5000
1

10
20

34
field

MW-34-072804

7/28/2004 9: 15:00 AM
19.8

Result

ND
ND
30
ND
1.8

380000
ND
ND
ND
ND
ND

42000
23
ND

. ND
7300
ND
ND

540000
ND
ND
ND
ND

Qual L Qual V

35
Field

IWW-35-052404

5/24/2004 1:35:00 PM
11.2

Result

ND
1

76
ND
3

120000
ND
ND
ND
ND
ND

14000
11
ND
ND

4100
ND '

. ND
140000

ND
ND
ND
ND

Qual L Qual V

35
field

MW-35-072804

7/28/2004 10:55:00 AM
11.2

Result

ND
ND

1
110
ND
3.G

120000
NU
Ml)
ND
ND
ND

14000
ND
ND

4200
ND
ND

140000
ND
NU
23
ND

Qual L Qual V

36
field

MW-36-052404

5/24/2004 1:35:00 PM
8.9

Result

ND
ND
G

110
ND
47

430000
ND
11
27
150
ND

50000
3800
ND
ND

8700
ND
ND

380000
ND
ND
98

Qual L Qual V

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Tahlfi C-2h.

Groundwater Sampling Results
Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth_lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
15
10

5000
1
10
20

.36
Field

MW-36-070104

7/1/2004 12:15:00 PM
8.4

Result
ND
ND
9.2
100
ND
20

410000
ND
ND
22
ND
ND

46000
1900
ND
ND

8000
ND
ND

380000
ND
ND
140

Qual L Qual_V

Field
MW-36-072804

7/28/2004 10:30:00 AM
8.5

Result
ND
ND
6.1
86
ND
53

450000
ND
ND
22
ND
ND

51000
540
ND
ND

8200
.ND
ND

420000
ND
ND
110

Qual L .Qual_V

GW-15
FIELD

KP-GW-1 5-11 1904

11/19/2004 11:35
15.45

Result
ND
ND-
ND
120
ND
110

200000
ND
ND
ND
ND
ND

34000
34
ND
ND

9200
ND
ND '

250000
ND

' ND
130

Qual L Qual V

GW-16
• FIELD

KP-GW-1 6-1 11 904

11/19/2004 10:15 '
9.02

Result
ND
ND
ND
71
ND
50

230000
ND
ND
ND
120
ND

37000
330
ND
ND

8200
ND
ND

260000
ND
ND
150

Qual L Qual V

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth lower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1

10
1
1

200
10
10
10

100
3

200
10
0.2
40

3000
15
10

5000
1

10
20

GW-17
FICLD

KP-GW-17-111904

11/19/2004 12:45
15.57

Result
ND
ND
ND
16
ND
ND

110000
ND
ND
ND
ND
ND

12000
11
ND
ND
ND
ND
ND

150000
ND
ND
ND

Qua! L Qua! V

GW-46
FIELD

KP-GW-46-111904

11/19/2004 14;00
9.7

Result
ND
ND
ND
77
ND
24

190000
ND
ND
ND
ND
•ND

29000
ND
ND
ND

6400
ND
ND

240000
ND
ND
180

dual L

—

dual V

PS-1
FIELD

PS-1-050205

5/2/2005 15:00
12.8

Result
190
ND
ND
G5
ND
ND

65000
ND
ND
ND
150
ND

12000
•360
ND
ND

OGOO
ND
ND

330000
ND
ND
ND

Qua! L dual V

PS-3
FIELD

PS-3-050205

5/2/2005 12:55
14.3

Result
ND
ND
1.3
210
ND
ND

290000
ND
ND
ND
180
ND

51000
330
ND
ND

11000
ND
ND

390000
ND
ND
ND

QualJ. QuaM/

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

Qualifiers:
J = Result is a.n estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Dale/Time
Depth_upper (ft bgs)
Depthjowor (ft bgs)

Analyto
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
15
10

5000
1
10
20

PS-4
FIELD

PS-4-050205

5/2/2005 14:10
12.1

Result
ND
ND
1.1
150
ND .
ND

200000
ND
ND
ND
300
ND

36000
140
ND
ND

8000
ND
ND

240000
ND
ND
ND

Qua! L Qual_V

PS-5
FIELD

PS-5-050205

5/2/2005 11:00
11.25

Result
ND
ND
ND
130
ND
22

220000
ND
20
ND

1000
7

39000
470
ND
ND

9000
ND
ND

330000
ND
ND
180

Qual_L Qual V

-

PS-6
FIELD

PS-6-050205

5/2/200510:20
11.8

Result
ND
ND
ND
76
ND
62

250000
ND
ND
ND
ND
ND

40000
190
ND
ND

9100
ND
ND

400000
ND
ND
250

Qual L Qual V

PS-7
FIELD

PS-7-050205

5/2/2005 9:20
12.7

Result
ND
ND
2.8
64
ND
83

640000
ND
ND
ND
ND
ND

83000
100
ND
ND

8500
ND
ND

600000
ND
ND
360

Qual L Qiial_V_

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_iipper (ft bgs)
Depth lower (ft bgs)

Analyto

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness '(mg/L) .
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1

. 10
1
1

200
10
10
10

100
3

200
10
0.2
-10

3000
15
10

5000
1
10
20

PS-11
Field

KP-PS-1 1-092005

9/20/2005 12:30
9.62

Result

500
ND
NU
130
ND
ND

170000
ND
12

. ND
850
ND

34000
360
ND
ND

2 1 000
ND
ND

250000
ND
ND
27

Qua! L Qual V

PS-12
Field

KP-PS-12-092005

9/20/2005 1 1 :25
10.23

Result

ND
ND
ND
120
ND
ND

150000
ND
ND
ND
200
ND

3 1 000
230
ND
ND

25000
ND
ND

210000
ND
ND
21

Qual L Qual V

PS-13
Field

KP-PS-1 3-092005

9/20/2005 10:05
8.86

Result
ND
ND '
ND
120
ND
ND

120000
ND
23
ND

. 690
ND

25000
780
ND
ND

.28000
ND
ND

170000
ND
ND
50

Qual L Qual V

PS-14
Field

KP-PS-14-092005

9/20/2005 9:00
8.66

Result

ND
ND
1

99
ND
7.7

160000
ND
ND
ND
100
ND

33000
1500
ND .
ND '

20000
ND
ND

230000
ND
ND
22

Qual L Qual V

DL = Detection Limit (note DL is the reporting limit (or Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation

J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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C-2h.

Groundwater Sampling Results
Dissolved Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium .
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1

10
1
1

200
10
10
10

100
3

200
10
0.2
40

3000
15
10

5000
1
10
20

PS-15
Held

KP-PS-1 5-091 905

9/19/2005'14:45
11.2

Result
190
ND
ND
87
ND
8.3

160000
ND
ND
ND
850
ND

32000
3700
ND
ND

20000
ND
ND

230000
ND
ND
54

Qual L Qual V

PS-16
Field

KP-PS-1 6-091 905

9/19/200513:30
9.8

Result
280
ND
ND
140
ND
4.8

120000
ND
ND
ND
230
ND

26000
210
ND
ND

30000
ND
ND

190000
ND
ND
21

Qual L Qual V

PS-17
Field

KP-PS-1 7-091 905

9/19/2005 12:20
9.6

Result
ND •
ND
ND
130
ND
3.3

120000
ND
ND
ND
190
ND

26000
420
ND
ND

32000
ND
ND

190000
ND.
ND
02

Qual L Qual V

PS-18
Field

KP-PS-1 8-091 905

9/19/2005 11:15
12.2

Result
160
ND
ND

170
ND
2.3

110000
ND
ND
ND
240
ND

25000
2900
ND
ND

29000
ND
ND

180000
ND
ND
36

Qual L Qual V

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier-assigned during data validation

J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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Table C-2b.
Groundwater Sampling Results

Dissolved Metals (ug/L)

Station
Sample Typo

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depth lower (ft bgs)

Analyto
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium'
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
100
2
1
10
1
1

200
10
10
10

100
3

200
10
0.2
40

3000
15
10

5000
1
10
20

PS-19
Field

KP-PS-1 9-091 905

9/19/20059:45
11.6

Result
ND
ND
1.1
150
NU
ND

200000
ND
ND
ND
300
ND

3GOOO
140
ND
ND

8000
ND
ND

240000
ND
ND
ND

Qua! L Qual V

DL = Detection Limit (note DL is the reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual__V = Qualifier assigned during data validation

Qualifiers:
J = Result is an estimated quantity
U = Undetected, result is less than the detection limit
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ANALYTICAL RESULTS FOR SURFACE WATER
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Tab^^^^.
Surface Water Sampling Results

Total Metals (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL
100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
15
10

5000
1

10
20

SW-1
FIELD

KP-SW-1 -032805

3/28/2005 13:45

Result
ND
ND
ND
34
ND
5.3

70000
ND
ND
ND
150
ND

12000
ND
ND
ND
ND
ND
ND

170000
ND
ND
22
8.2

1200

Qua! L Qua! V

SW-2
FIELD

KP-SW-2-032805

3/28/2005 14:25

Result
230
ND
1

33
ND
4.6

66000
ND
ND
ND
240
ND

12000
ND
ND
ND
ND
ND
ND

150000
ND
ND
25
8.2

1100

dual L Qua) V

UL = Detection Limit (note DL is the reporting limit for
Round 2 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detect

B2 GWResults v2.xls Page 1 of 1
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ANALYTICAL RESULTS FOR EQUIPMENT DECONTAMINATION RINSATE
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3î 5̂.Tablet
Total Metals in Equipment Decontamination Rinsate (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1
10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
5
10

5000
' 1

10
20

16
Field QC - Rinsate

01-VBOU3-RIN-0001

' 12/10/2003 13:05

Result
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
220
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qua! L Qua! V

R

J

31
Field QC - Rinsate

01-VBOU3-RIN-0002

12/11/200310:00

Result
210
ND
ND
ND
ND
ND
240
ND
ND
ND
420
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qua) L dual V

22
Field QC - Rinsate

01-VBOU3-RIN-0003

12/12/20039:40

Result
ND
ND
ND
ND
ND
ND
520
ND
ND
ND
170
ND
200
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qual L Qual V

R

33
Field QC - Rinsate

01-VBOU3-RIN-0004

12/18/2003 14:45

Result
120
ND
ND
ND
ND
ND
270
ND
ND
ND
180
3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qual L Qual V

DL = Detection Limil (nole DL is (ha reporting limit for Round 2 and Round 3 samples)
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-delect

J = Result is an estimated quantity
U = Undetected, result is less than the detection limil
R = Rejected,
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Table C-4.
Total Metals in Equipment Decontamination Rinsate (ug/L)

Station
Sample Type

Sample ID
Parent Sample ID

Sample Date/Time
Depth_upper (ft bgs)
Depthjower (ft bgs)

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Hardness (mg/L)
Specific Conductance (umhos/cm)
Conductivity (uS/cm)
Total Dissolved Solids (mg/L)
Temperature

DL

100
2
1

10
1
1

200
10
10
10
100
3

200
10
0.2
40

3000
5
10

5000
1

10
20

01
Field QC - Rinsate

01-VBOU3-RIN-0005

12/19/2003 11:25

Result
110
ND
ND
ND
ND
ND
280
ND
ND
ND
220
ND
ND
12
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qua! L dual V

31
Field QC - Rinsate

MW-31-070104

7/1/2004 10:05:00 AM

Result .

ND
ND
ND
ND
ND
ND
290
ND
ND
ND
ND
ND
ND
ND'
ND
ND
ND
ND
ND
ND
ND
ND
ND

dual L dual V

31
Field QC - Rinsate

MW-31 -072804

7/28/2004 9:35:00 AM

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qual L Qii.il V

31
Field QC - Rinsate

MW-31-111904

11/19/2004 12:55

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

Qual L Qual V

UJ

31
Field QC - Rinsate

MW-31 -050205

5/2/2005 10:30

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Qual L

R
J

UJ

Qual V

R
J

UJ

DL = Detection Limit (note DL is the reporting limit for Round
Qual_L = Qualifier assigned by laboratory
Qual_V = Qualifier assigned during data validation
ND = Non-detoct

Qualifiers:
J = Result is an estimated quantity

U = Undetected, result is less than the detection limit
R = Rejected.
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ASARCO GLOBE PLANT GROUNDWATER DATA



Table C-5. Groundwater Data from the Remedial Investigation of the Globe Plant

Ssrnplc
Locstion

BH-12
BH-12
BH-12
BH-12
BH-12
BH-12
BH-12
GW-15
GW-15'
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-16
GW-16
GW-16
GW-16
GW-16
GW-16
GW-17
GW-17
GW-17
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW^)6
GW-46
GW-46

Date

9/17/1985
8/2271986
6/29/1987
9/1/1987 •

11/18/1987
11/18/1987
11/18/1987
11/13/1985
11/13/1985
11/13/1985
3/19/1986
5/6/1986
7/2/1986
7/2/1986
7/2/1986

8/25/1986
9/2/1986
11/6/1986
11/6/1986
1/13/1987
3/17/1987
6/27/1987
6/27/1987
6/27/1987
9/2/1937

11/20/1987
6/5/1986
6/5/1986

8/14/1986
6/27/1987
9/2/1987

11/20/1987
7/11/1986
8/21/1986
8/30/1987
6/17/1987
6/17/1987
6/17/1987
9/1/1987
9/1/1987
9/1/1987

9/30/1987
10/22/1987
11/23/1987
12/30/1987

Lab

C
D
D
D
R
D
C
D
R
C
C
C
D
C
R
D
D
D
C
D
D
R
C
D
D
D
C
D
D
D
D
D
D
D
D
R
D
C
C
R
D
D
D
D
D

Depth
ftbgs
9.26

8.89
9.32

9.32

9.32

14.21
14.21
14.21

13.73
13.73
13.73

13.65
13.65
13.65

8.55
9

12.97

9.48
9.48
9.48
9.83

9.83
9.83

11.42

Groundwater Concentration (ug/L)
Arsenic

Total
-
-

0.009
-
~
-
-
_

0.05
-
-
-
-

<0.01
<0.05

0.025 •
0.052
<0.01
0.021
0.09

0.011
<0.01
0.031

<0.006

-
-
-

<0.006
_

-
_
_

-
-
-
_
_

~
_

_
_
_

-

Dissolved
0.01

<0.004
<0.006
<0.006
<0.003
<0.006
<0.01
<.050
<.05
-
_

-
~
-
-

<0.004
-
_

-
_

0.008
0.003
<0.01
<0.006
<0.006
<0.006
<0.01
<0.004
<0.004
<0.006
<0.006
<0.006
0.011
0.005

<0.006
. 0.02

<0.006
<0.01
<0.01

<0.006
0.009

<0.006
<0.006
<0.006
<0.006

Cadmium
Total Dissolved

<0.001
_ O.001

0.004 0.004
I 0.003

0.0034
<0.001

I 0.011
0.068 i 0.068
0.061
-

0.06
0.07

0.077
0.061
0.114 -

0.12

0.11 - •
0.06

0.141
0.146
0.175
0.087
0.32
0.1

0.095
0.108
0.079

-
-
-
—

0.054
0.061
0.062
0.07

0.073
0.059
0.039
0.04 '
0.03

0.031 0.031
0.044
0.032

<0.001
<0.001
0.006
0.023
0.02

. - 0.023
0.023
0.025
0.031
0.022
0.022

_

-
0.015
0.016

Lead
Total
-
-

0.061
-
-
-
-

<0.025
-
-
-
-

0.01

0.03
-

0.025
0.041
0.04

0.013
0.19

0.026
0.02

0.035
0.017
-
-
-
-

<0.005
-
-
-
-
-
-
-
-
-

' -
-
_

—
-

-

Dissolved
0.01

<0.005
<0.005
<0.005
<0.004
<0.005
<0.01
0.033
O.025
-
_

-
-
-
-

<0.005
-
_

-
_

<0.005
<0.004
<0.01

<0.005
O.005
<0.005
0.01
O.005
0.027
O.005
0.005
O.005
O.005
O.005
0.005
O.004
O.005
O.01
O.01
O.008
O.005
0.016
<0.005
0.005
O.005

Zinc
Total Dissolved

O.01
O.008

0.164 0.014
0.028
0.01
0.012
0.01

0.1
0.099 0.093
-

0.17

0.07

0.263
0.23

0.3
-

0.375
0.363

-
-

0.069
-
-

0.39
0.15
1.5

0.34

0.26

0.35
0.184

0.13
0.06
0.05

0.05

0.072
i 0.06

| 0.12
-
-

0.132
-
-

0.22'
0.121
0.125
0.213
0.111
0.008
O.008

0.02
0.11

-
_
_

-

0.101
0.11

0.15
0.16

0.183
i 0.185
! 0.216

0.156
I 0.17

iciurce: TRC 1988



Table C-6. Quarterly Groundv.^.er Monitoring Data (1993-2001)
ASARCO Globe Plant Monitoring Wells

Location
GW-15
GW-15
GW-15

dale_samp T/D
9/17/1993JD

~ i I/I 8/1 993 D
11/18/f993D

GW-15 2/23/1994 D
GW-15
GW-15'"
GW-15
GW-15
GW-15
GW-15
^GW-15

5/26/1994 D
"' "5/20/1 994 D"

9/8/1 994; D
11/2/1994
2/22/1995
2/22/1995
5/23/1995

GW-15 8/9/1995

D
D
D
D
D

Type
SAMPL
DUPE"'
SAMPL
SAMPL
SPLIT
SAMPL""
SAMPL
SAMPL
SAMPL
DUPE
SAMPL
SAMPL

GW-15 | 11/9/1 995 D | SPLIT
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15

rGW-i5
GW-15
GW-15
GW-15
GW-15
[GW-fs
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15
GW-15

1 1/9/1 995', D
3/7/1996

6/24/1990
8/28/1996

11/26/1996
11/26/1996

,_ 3/12/1997,
6/24/1997
9/24/1997
9/24/1 997H

11/19/1997
3/3/1998
6/2/1998

8/26/1998
8/26/1998

11/20/1998
2/17/1999
5/19/1999
8/20/1999!

11/11/19991
ii/i 1/1999

2/4/2000

D
D
D
D
D
D
D
D

§-
D
D
D
D
D
D
D
D
D
D
D

. 5/9/2000 D
'877/2066 b

L_ 11/8/2000ID
2/12/2001JD
5/23/200 1[D
5/23/200l|D

SAMPL
SAMPL
SAMPL
SAMPL
DUPE
SAMPL
SAMPL
SAMPL
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
J3AMPL
DUPE
SAMPL
[SAMPL
SAMPL
SAMPL j
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
SAMPL
SAMPL
SPLIT
SAMPL

Lab Code
DOES
DOES

Source
GW
GW

DOES |GW
DOES
CORE
DOES"
DOES
DOES
DOES
DOES
DOES
DOES
CORE
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
CORE
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
STDL
DOES
DOES
DOES
DOES
DOES
STDL
DOES

GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
/GW
GW
GW

Water Level
5131.4
5131.27
5131.27
5131
5131.45
5131745"

Field Temp | Cond @ STP
14.2
is.4
15.6
14.2
14.3
14.3

5131.39 |16.6
5131.17 J13.8
5130.94
5130.94
5131.51
5132.8
5131.7
5131.7
5131.09
5131.71
5131.63
5131.38
5131.38
5132.08
5132.14
5132.15 I
5132.15 1

5131.95 j
5131.31
5132.71
5132.6
5132.6
5131.89
5131.43
5132.68
5133.09
5132.01
5132.01
5131.5
5131.70
5132.29
5131.90
5131.36
5132.20
5132.20

15.9
15.3

Field pH As ppb
705 |6.5 j<5.0

Cd ppb
<1.0

680 16.74 <5. |86.
689 |6.77 i<5. J74.
632
1180
1180
1090
881
1250
124~0

12.9 J1270
17.1
17

1290
1170

17 1170
14.1 J1170
15.1
16.8
12.5
12.8
15.8
15.1
15.5
15.5
14.1
13.4
15.5
16
15.8
12.7
12.2
15
15
14.6
14.6
12.7
14.3
14.3
14.2
12.0
14.1
14.1

1090
1210
1280
1130
1180
1400
1370
1370
1060
1600
1330
1190
1200 _^
997
754
960
1670
1660

1660
1900
1822
1843
1770
1956
1440
1440

6.81 <5.
6.75 ]<5
6~.75 """ i<57
6.69 i<5.
6.91 <5.
6.77 <5.
6.75 <5.

61.
59
62.
61.
61.
71.
70.

6.58 !<5. J9.9
6.7 f<5. |73.
6.64 !<10.
6.64 i<5.
6.54 |<5.
6.5 |<5.
6.56 '<5.
6.39 <5.
6.39 <5.
6.55 !<5.
6.34 i<5.
6.48 |<5
6.48 <10
6.58 !<5
6.78 |<5
6.66 j<5
6.64 }<5
6.67 |<5
6.77 ' |<5
6.75 <5
6.68 !<5
6.88 i<5
6.9 <5
6.9 - <10
6.89 <5
6.75 <5
6.73 <5
6.82 u<5
6.77 <5
6.62 <10
6.62 <5

Pb ppb
<5.0

Zn ppb
<8.0

<5. I70.
<5. 71.
<5. |71.

<2
<5.
<5.
<5.
<5.
<5.

80
967
70.
96.
83.
78.

<5. J241.
<5. |107.

79.4 l<2.
94.
112.
74.
83.
41.
44.
47.
119.
115
110
96
95
84
57
60
65
87
67
62
66
74
78
87
87
82
94
100
98

<5.
<5.
<5.
<5.
<5.
<5.
<5.
<5.
<5
<50
<5
<5
<5
<5
<5
<5
N/A

<5

94.
127.
150.
84,.
95. j
82.
96.
86.
152.
127
130
91
118
93
84
85
73
100
70
74
66
90
89
107
ibi
<io
98
120
105
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w^^^ficTable C-6. Quarterly GroundwoT?rrvloniioring Data (1993-2001)

ASARCO Globe Plant Monitoring Wells

Location
GW-46
£W-46
GW-46
GW-46
GW-46
GW-46
GW-46

LGW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46

LGW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46

hGW-46
GW-46
GW-46
GW-46
GW-46

^GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46
GW-46

jGW-46
GW-46
GW-46

rGW-46

dale samp
9/T7/1~993
9/17/1993

11/18/1993

T/D

D
D
D

2/24/1 994! D
2/24/1994 D
5/26/1994 D

9/8/1994
11/2/1994
i 1/2/1994

2722/1995
2/22/1995
5/23/1995
8/9/1995

11/9/1995
11/9/1995
3/7/1996

6/24/1996
8/28/1996

[P
D_
D
D
D
D
D

D_
D

R_
D

D
8/28/1 996|D

11/21/1996
3/12/1997
6/24/1997
9/24/1997
9/24/1997

11/19/1997
3/3/1998
6/2/1998

8/26/1998

D
0
D
D
D

D_
D
D
D

8/26/1998*0
11/23/1998,0
2/18/1999D
5/25/1 999; D
8/20/1 999 D

11/11/1999
2/4/2000
2/4/2000
5/9/2000
8/7/2000

11/9/2000
2/12/2001
5/23/2001

D
D
D
D
D
D
D

D

Type
SAMPL
SPLIT
SAMPL
SAMPL
DUPE
SAMPL
SAMPL
SPLIT
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
SAMPL
DUPE
SAMPL
SAMPL
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
DUPE
SAMPL
SAMPL
SAMPL
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
SAMPL
SAMPL
SAMPL
SAMPL
SPLIT
SAMPL
SAMPL
SAMPL
SAMPL
SAMPL

Lab Code
DOES
CORE
DOES
DOES
DOES
DOES
DOES
CORE
DOES
CORE
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
CORE
DOES
DOES
DOES
DOES
DOES
DOES
DOES
DOES
CORE
DOES
DOES
DOES
DOES
DOES
DOES
DOES
STDL
DOES
DOES
DOES
DOES

Source
GW
GW
GW
GW
GW
GW
GW

GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW

DOES GW

Water Level
5133.7
5133.7
5133.56
5133.26
5133.26
5133.72
5133.81
5133.45
5133.45
5133.16
5133.16
5133.73
5135.93
5133.39
5133.39
5133.49
5134.19
5134.04
£134.04
5133.84
5133.39
5134.37
5134.85
5134.85
5134.53
5133.58
5135.36
5135.41
5135.41
5134.41 .
5133.67
5135.05
5136.07
5134.62
5133.84
5133.84
5134.03
5134.90
5134.43
5133.69
5134.72

Field Temp
17.1

17.1

15.9

13
13.2

14.3

17.9

15.2

15.2

15.5

15.5

,12.3
115.4
17
17.1

13.8

15
17
17
14.9

13.8

15.6

16.3

16.6

15.2

13.4

14.5

17.1

17.1

14.9

12.7

12.6

15.9

15.1

14
14

13.9

15.2

16.5

12.8

13.2

Cond @ STP
799

799
673
417
414
1200

1230

1020

1020

1520

1520

1630

1540

1510

1400

1590

1450

1290

1290

1430

1440

1140

1170

1040

1020

1860

1820

1520

1520

1720

997
1647

2530
[2700
2900
2900
2430
2350
2110 .
2010

1745

Field pH As ppb
6.35 j<5.0
6.35 |<5
6.38 j<5.

6.74 i<5.

6.78 |<5.

6.63

6.79

6.67

6.67

<5.
<5.
<5.
<5.

6.49 !<5.

6.49 j<5.

6.51 <5.
6.63 j<5.

6.49 |<5.

6.55 <5.
6.63 |<5.

6.57 <5.

6.5 17.
6.5 <10.

6.32 <5.

6.36 |<5.

6.45 i<5.

6.41

6.46

6.52

6.62

6.62

6.67

6.67

6.72

6.79

6.69

<5

u<5
<5
<5 ~~
<5
<10
<5
<5
<5
<5

6.82 i<5
6.63

6.78

6.78

6.75

6.71

6.60

L<5
<5
<10
<5
<5
<5

6.84 <5
6.71 l<5

Cdppb
— ----- -

14
23.
14.
14.
19.
23.
17.
18.
19.
20.
17.

25.
28.
30.
32.
25.
25.
29.6

28.
27.
27.
28
26
25
30
36
39
27

45
29
37
27
36
33
37.1

24
24

28
24

28

Pbpjjb
<5.0

<2 J
<5.
<5.
<5.
<5.
<5.
<5.
<5.
<5.
<5.

\<5.
<5.
<5. j
<5.
<5. I
<5.
<5.
<3.
<5.
<5.
<5.
<5
<5
<5
<5""~

<5
<5
<5
<5
n/a

Zn ppb
180.

200
150.

181.

184.

183.

180.

191.

170.

200.

180.

177.

236.

268.

271.

242.

215.

216.

241.

251.

221.

166.

214
228
196
288
212
335
162
192
253
182
150
159
149
183
150
146
200
176
171
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APPENDIX D

DATA VALIDATION REPORTS



ROUND 1: SOIL AND GROUNDWATER VALIDATION REPORTS

SDG: D3L100414
SDG: D3L100408
SDG: D3L190390
SDG: D3L190405
SDG: D3L190419
SDG: D3L190461
SDG: D3LJ90464
LSR: R8-040018
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Techlaw, Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3
D3L100414

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, 7471A,
and 7470A for Laboratory Lot No. D3L100414 from Severn Trent Laboratories, Inc.
This report consists of the validation of 20 solid samples and one water sample collected
on December 10, 2003, and analyzed on December 19, 23, and 29, 2003 for ICP metals;
on December 24, 2003 for ICPMS (water sample only); and on December 15 and 18,
2003 for mercury. The field sample numbers and corresponding laboratory numbers are
presented below:

s^g^ l̂l®il§]MSPIî ll
01-VBOU3-SB-0028-A
01-VBOU3-SB-0028-B
01-VBOU3-SB-0028-C
01-VBOU3-SB-0028-D
01-VBOU3-SB-0028-E +
01-VBOU3-SB-0029-A
01-VBOU3-SB-0029-B
01-VBOU3-SB-0029-C
01-VBOU3-SB-0029-D
01-VBOU3-SB-0029-E
01-VBOU3-SB-0010-A
01-VBOU3-SB-0010-B
01-VBOU3-SB-0010-C
01-VBOU3-SB-0010-D
01-VBOU3-SB-0019-A
01-VBOU3-SB-0019-B
01-VBOU3-SB-0016-A
01-VBOU3-SB-0016-B +

01-VBOU3-SB-0016-C
01-VBOU3-SB-0016-D
01-VBOU3-RIN-0001

§S|b^^^a l̂e^siglb;eilHl:
D3L1 0041 4-001
D3L1 0041 4-002
D3L100414-003
D3L1 004 14-004
D3L100414-005
D3L100414-006
D3L1 00414-007
D3L1 0041 4-008
D3L10041 4-009
D3L100414-010
D3L100414-011
D3L100414-012
D3L100414-013
D3L100414-014
D3L100414-015
D3L1 00414-016
D3L1 00414-01 7
D3L100414-018
D3L100414-019
D3L1 004 14-020
D3L100414-021

denotes full validation

Validated By:_

D3L100414m
Bill Fear

Reviewed By:_
Amy Billow



TechLaw, Inc. Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-002S-E and 01-VBOU3-SB-0016-B were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
Duplicate Samples

* Blank Spikes (Laboratory Control Samples)
Serial Dilution for ICP Analysis
Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L100414m



TechLaw, Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided. However, various
transcription errors and calculations errors were noted on the summary forms.

The Form 14 incorrectly indicated that sample 01-VBOU3-SB-0028-E was analyzed at a
five times dilution for the 12/29/03 analysis. Additionally, the Form 14 for the 12/23/03
ICP analysis should only have indicated that sample 01-VBOU3-SB-0010-A was
analyzed at a 10 times dilution for zinc, not all analytes.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The p'ercent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

D3L100414m



Techlaw. Inc. ; Data Validation Report

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

The rinsate sample, 01-VBOU3-RIN-0001, reported a detected result for iron at 220 ug/L.
Qualification was not necessary because the sample results for iron were above the blank
action levels (greater than the RL and five times the rinsate blank value).

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation sample
01-VBOU3-SB-OQ2S-E were less than the ICSA values and no action was required.
However, the results for iron in the full validation sample 01-VBOU3-SB-0016-B
exceeded the ICSA value of 200 ppm.

The following non-detected sample result was qualified as estimated (UJ) because the
iron result was greater than the ICSA value and the absolute value of the associated
element was greater than the MDL in the ICSA analysis:

• Beryllium in sample 01-VBOU3-SB-0016-B

Beryllium was reported in the ICSA at -6.3 ug/L, which exceeds the MDL of 0.41 ug/L.
Non-detected results are qualified as estimated for negative ICSA values. No action was
required for additional analytes reported above the IDL in the ICSA, as the sample results
were greater than five times the ICSA value.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed solid sample
01-VBOU3-SB-0016-B for ICP metals and mercury analyses and on solid sample 01-
VBOU3-SB-0028-A for mercury analyses. Various water MS/MSD analyses were
performed on samples from other SDGs for ICP metals and mercury analyses.

D3L100414m



TecriLaw, Inc. Data Validation Report

The following' non-detected sample result was qualified as rejected (R) because the
associated spike recoveries at 10% and 6.9% were less than 30%:

• Antimony in sample 01-VBOU3-RIN-0001

The following detected sample result was qualified as estimated (J) because the
associated spike recovery at 131% was greater than 125%:

• Iron in sample 01-VBOU3-R1N-0001

The following sample results were qualified as estimated (J/UJ) because the spike
recoveries were less than 75%, but greater than 30%:

• Antimony (35%/33%) and zinc (60%) in all solid samples
• Mercury (59%/31%) in samples 01-VBOU3-S3-0010-D, 01-VBOU3-SB-0019-A,

01-VBOU3-SB-0019-B, 01-VBOU3-SB-0016-A, 01-VBOU3-SB-0016-B, 01-
VBOU3-SB-0016-C,and,01-VBOU3-SB-0016-D

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were no applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that several analytes were outside the laboratory percent
recoveries QC limits. No action was taken on these results because the recoveries were
within 75-125%. Additionally, antimony was not flagged as being outside QC limits in
the MS/MSD of sample 01-VBOU3-SB-0016-B because the recoveries-of 35% and 33%
were within the laboratory limits of 20-200%. Additionally, the water recovery of iron
was not flagged at 131%, as this recovery was also within the laboratory limits of 52-
155% in a matrix spike analysis on a sample from another SDG.

Post-digestion spike recoveries were not provided for antimony, iron and zinc. The
laboratory did provide a post digestion spike for the water ICPMS analysis. Beryllium
was outside QC limits in this analysis. No action is taken based on post-digestion results.
Additionally beryllium was within 75-125% in the pre-digestion spike analysis.
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Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD RPDs.

The following sample results are qualified as estimated (J/TJJ) because the MS/MSD RPD
at 53% exceeded 35% in the MS/MSD analysis of sample 01-VBOU3-SB-0016-B:

Mercury in samples 01-VBOU3-SB-0010-D, 01-VBOU3-SB-0019-A, 01-
VBOU3-SB-0019-B, 01-VBOU3-SB-0016-A, 01-VBOU3-SB-0016-B, 01-
VBOU3-SB-0016-C, and 01-VBOU3-SB-0016-D

The laboratory also indicated that the RPD mercury from the MS/MSD analyses of
sample 01-VBOU3-SB-0028-A exceeded criteria. However, the RPD of 21% was less
than the soil validation limit of 35% and no action was taken.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses for both matrices. All
recoveries were within the laboratory QC limits for the solid analysis and within 80-120%
for the water analysis. No calculation errors or transcription errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on solid sample 01-VBOU3-SB-
0016-B and on a water sample from another SDG.

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Barium in all solid samples

All other %Ds in the solid serial dilution were less than 10% or the sample result was less
than 50 times the MDL.
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It appears that arsenic and barium may have exceeded serial dilution criteria in the water
analysis. However, no action was taken, as these analytes were non-detected in the water
sample 01-VBOU3-RIN-0001.

No calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found.. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

The result for zinc in sample 01-VBOU3-SB-0010-A was reported from a lOx dilution.
The result and reporting limit were correctly reported.
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DATA QUALIFIER DEFINITIONS .

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis maybe necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.
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!. INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES

BATCH:

List all anaiytes which do not meet holding time criteria

TECHLAW

Sample ID

List Pre-

servative

(A, B, C)

Date

Collected

•Meials

Analysis

Date/s

*Hg CVAA

Analysis

Date

*CN Analysis

Date
Analysis

Date/s

No. of Days

Past Holding

Time

Action

\ '

-o

fo-

- c

-c
— O

I Z \ n
fl — -

COMMENTS

Actions: y

1. f holding times are exceeded, all sample results are estimated (JV(UJ).
2. t noiomg times are grossly exceedsa (>=i!'nolaing time), aeiectea results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. ^reserved W/HNO3 and cooled to 4°C

B. Pooled to 4°C

C. No Preservative

Validated by: Date:

Review By: Date:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Meicury

CyZinide

180 days

28 days

14 days

AQUEOUS
pH < 2 w/HNOS. 4 Deg. C

pH < 2 w/HNCS, 4 Deg. C

pH> l2w/NaOH, 4 Deg. C

SOIL

4 Deg. C
4 Deg. C
4 Deg. C

holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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I1A. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

^ ^> 'f - °- ̂  ' BATCH:

TECHLAW

List all 1C? analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte
ICV

CCV
TRUE Found %R

/

/
(
^-

Action

^-

/ f)
r -.rT
rw\ -^

— •

• Samples Affected

£i\x 3^-V, a- s /
.^\^ fo-vvcJL

AViV ^rr-^i_V S^c— j°v^_

"-••^-^7A- ^

N
/ )
/

CCV run after CRI, every 10 samoles and at end of sequences? fCLP only) £ei No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? (?e§> No

COMMENTS

Actions:

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVER^
<75% 75-89%

R J
R UJ

>125%
R
V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH: fr

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV TRUE Found

"7

%R

....

Action

.x"

X
/r^
((^
V_^-^x

Samples Affected

A^v z&V, ct-\r -T^~ /
Ur-cxJs-A- ir-^i

L |̂--~-^ ^y-'J-o'v-

• — ̂
n }
^±s

1. Were the correct number of standards and blanks used to calibrate the instrument? (fes No

2. Is the initial calibration correlation coefficient > 0.995? ^e^ No (~\ • <\.c\1.<i
1 1-*

If no, list affected analytes and samples: • O

3. Was a CRDL check samole (CRA) analyzed at the beginning of each samole run? (CLP onty)̂ ---1?Is'-- No

4. CCV run after CRA, every ten samples and at end of seouence? X '̂X^-^" — No

COMMENTS t^^

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY '
<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

1. INORGANIC ANALYSIS WORKSHEET - BLANKS

1 BATCH:

TECHLAW

List the highest positive AND negative blank result >=IDLI below. Use one worksheet for soil matrix and another for water matrix.

Analyte

tr^^
L\^J- Oi'-J*.

V-e

ICB
CCB

PB/M3

ex

IDL Blank Cone.

ZZP
3**5- /

^it-

s' Bl. Cone.

k ' --\0
^o r-^

Action

\^ >—
*r

Samples Affected

f^W AJCi, g_. (2-L.

N,

• A^^_ P^^ 'I
•s

NOTE: Verity that tie absolute value of any analyte concentration in the PB or MB is < CRDL *

Verifv

One prep blank per matrix ~^ f\o r-e-'v-'Ws.. Tg_~.^-V'£,^_ We^o-t-^ {2.1—

One prep blank per batch '-^

ICB analyzed immediately after ICV •'•*" -^cP-~~> ^.Pi^) £-L - *T

CC3 analyzed after each CCV. -^ «_,A rf-p^*- "^° ^°

Field/eouipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

"(. If )Slank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5" |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca. Fe and Mg are less than or
equal to the concentration found in the 1CSA solution. .<[" ^V Q £•-—vP^-SJs. "y» ^

-^_ \ >s> v — vj" \

Examine the sample results in ug/L and list any Al. Ca. Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result ICS Value Comments

o v t o —

List any analytes in the ICS A3 solution that did not meet the criteria of 80-120% R.

Analyte %R Action Samples Affected

&o'— v/VOX.

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No
COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%

V J

V ' V
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IVB. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE -

BATCH:

Note: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |!DL | that should not be present

(apply only to samples with elements identified at concentrations above the ICSA on the previous page).

Actions:

If the ICSA value > the positive DL:
1. For non-detected results, no action is taken.

2. Estimate (J) all detected results < = 5*ICSA.

If the ICSA value < -IDL:

1. Estimate (J) detected results < = 5* )ICSA|.

2. Estimate (UJ) non-detected results.
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TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not'meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples. s

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID Analyte
Spiked
Sample '
Result

Sample
Results

Spike Added Action Samples Affected

"2-

lu-%

•-VO

l.V, V.

' y~3—<.
•|. Was a pre-digestion
more frequent)? \

fix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
No .

'.I. Was a post-digestion matrix spike analyzed for all ICp elements, except Silver, that did not meet the pre-
(iiaestion matrix spike recovery criteria? Yes No NA

3. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS A- C

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:

Actions:

PERCENT RECOVERY

<30% 30-74% /75 t̂p% > 125%

Detected results J J V J

Non-detected Results R UJ V V

:--^s-

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply. I . \r
•~\l^-f^r \\



VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: C?~~

TECHLAW

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

-2.

^

-V

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = |Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -- LABORATORY CONTROL SAMPLES

MATRIX:,

List all parameters that do not meet the percent recovery criteria.

LCSID

M-7

/'

^3

Analyte

.O~ 1

\„<- V

True Value Found Value %R Action Samples Affected

0_v ) v^ -S *"""*• 2-0 ' ' "

^|^ (A lc.^H

/

\X^ j.^A A.«-VVo.o^ -a'^

O-v>

Note:

LCS with the same matrix as samples must be preoared for each SDG.

COMMENTS

Aotions:
E<ception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Dstected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Dstected results
Non-detected results

<50%
R
R

BELOW
CONTROL

LIMITS
J

UJ

PERCENT RECOVERY
50-79% 80-120%

J V
UJ V

>120%
J
V

WITHWrf^
CONTROL

LIMITSy
~>/v

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls



TECHLAW

MATRIX:

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

g»^ 1 VA^° BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Anslyte

£

r^

ĵ> <M
p^
deb

IDL

<Ai»a

•̂13

c»o~
0.1/U

50* IDL

2.1-J^

(%'<"

0.V.

f-«

Sample
Results

• Ct !-(

^ts-Ca

^-H

Serial Dilution
Result

[1 <f^

UJ>-v

il-T

%D

|T> ^
S

(^
•̂ u

Action

"5^

.

•

Samples Affected

^ ICr*

^

P^\ ^-»^-v ,/

/I/O

v \

1

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

•

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH: - fW

'I. Describe any raw data anomalies (i.e., baseline shifts,'negative absorbances, transcription or calculation errors, legibility, etc.

£,t.yg, j^tT- --ft.

il. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed. _

}{>sc - 10 -

;. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? ~(eV) No NA

4. Were ICP interelement corrections obtained within 12 months of. and preceding, the sample analyses? (fe| _ No _ NA

i . Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses'? _ " ]fe^ _ No _ NA _ FW^ «toc*-Ve~Vy"

£. Were all sample results reported down to the I PL if running CLP protocol? Yes No

7. Were all sample results reported down to MDL if running SW-846 methods? Yes No

E. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes No

NA

NA

COMMENTS

\-\

i-t-Va

.
o-l,

Inorg98.xls
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Ken Schroeder - TechLaw, Inc.
February 17,2004
VB 1-70 OU3
D3L110408

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, 7471A,
and 7470A for Laboratory Lot No. D3L110408 from Severn Trent Laboratories, Inc.
This report consists of the validation of 20 solid samples and-one water sample collected
on December 10 and 11, 2003 and analyzed on December 16-28, 2003 for ICP metals; on
December 19, 2003 for ICPMS metals (water sample only); and on December 15-18,
2003 for mercury. The field sample numbers and corresponding' laboratory numbers are
presented below:

::. FieldijS ample Number, 'v;iSM: j:J^.i
01-VBOU3-SB-0020-A
01-VBOU3-SB-0020-B
01-VBOU3-SB-0014-A
01-VBOU3-SB-0014-B
01-VBOU3-SB-0014-C
01-VBOU3-SB-0031-A
01-VBOU3-SB-0031-B
01-VBOU3-SB-0031-C
01-VBOU3-SB-0017-A
01-VBOU3-SB-0017-B
01-VBOU3-SB-0017-C

i:LabbratQry|Sampl&^mber:£a':^
D3L1 10408-001
D3L1 10408-002
D3L1 10408-003
D3L1 10408-004
D3L1 10408-005
D3L1 10408-006
D3L1 10408-007
D3L1 10408-008
D3L1 10408-009
D3L 11 0408-010
D3L1 10408-011

01-VBOU3-SB-0017-D | D3L1 10408-012
01-VBOU3-SB-0021-A
01-VBOU3-SB-0021-B-T
01-VBOU3-SB-0021-C
01-VBOU3-SB-0018-A +
01-VBOU3-SB-0018-B
01-VBOU3-SB-0018-C
01-VBOU3-SB-0018-D
01-VBOU3-SB-0030-A
01-VBOU3-RIN-0002

D3L110408-013
D3L110408-014
D3L110408-015
D3L1 10408-016
D3L110408-017
D3L1 10408-018
D3L1 10408-019
D3L1 10408-020
D3L1 10408-021

-i- denotes full validation

Validated By:.

D3L110408m
Ken Schroeder

Reviewed By:
Amy Baiiovtf/



TechLaw. Inc. Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-0021-B and 01-VBOU3-SB-001S-A were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP .Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L110408m



Techlew. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided. However, various
transcription errors were noted on the summary forms.

On Form 14 (page 197), the result for mercury in sample 01-VBOU3-SB-0021-A at 18:09
was not used and should not be indicated with an "X". Additionally, the mercury result
for this sample at 18:14 should have a dilution factor of 10 rather than 1.0.

On Form 14 (page 192), sample 01-VBOU3-SB-0021-A should have a dilution factor of
1.0 rather than 5.0. Additionally, the zinc column for this sample should not have an
"X", since the result for zinc was obtained from a reanalysis.

On Form 14 (page 195), sample 01-VBOU3-SB-0021-A should have a dilution factor of
1.0 rather than 5.0.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

D3L110408m
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Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery'.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

The rinsate sample, 01-VBOU3-RINT-0002, reported detected results for aluminum,
calcium, and iron. Qualification was not necessary because the results for these analytes
in the solid samples were above the blank action levels (greater than the RL and five
times the rinsate blank value).

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
samples were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on solid sample
01-VBOU3-SB-0018-A for ICP metals and mercury analyses and on solid sample 01-
VBOU3-SB-0020-A for mercury analyses. MS/MSD analyses were performed on water
sample 01-VBOU3-RJN-0002 for ICP metals and on a water sample from another SDG
for mercury.

The following detected sample results were qualified as estimated (J) because the spike
recoveries were greater than 125%:

• Manganese (174%/145%) in all solid samples
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The following sample results were qualified as estimated (J/UJ) because the spike
recoveries were less than 75%, but greater than 30%:

• Lead (66%/57%) and antimony (46%/45%) in all solid samples

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the unspiked sample amount was greater than four times the spike value and
the recoveries were not applicable.

The laboratory evaluated the spike recoveries against the laboratory QC limits. As a
result, manganese and antimony were not flagged as being outside QC limits in the
MS/MSD of sample 01-VBOU3-SB-0018-A because the recoveries were within the
laboratory QC limits.

Post-digestion spike recoveries were not provided for manganese, lead, or antimony. No
action is taken based on post-digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD RPDs. All duplicate
criteria were met. No calculation errors or transcription errors were found.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses for both matrices. All
recoveries were within the laboratory QC limits for the solid analysis and within 80-120%
for the water analysis. No calculation errors or transcription errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on solid sample 01-VBOU3-SB-
0018-A and on water sample 01-VBOU3-RIN-0002. All serial dilution criteria were met.
No calculation errors or transcription errors were found.

D3L110408m
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Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.
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DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D3L110408m



I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

TECH LAW

>o\
?c>Z

CO1!

£)0^

010

&n
ei2-
013.

on
of*
oil

02-1

List all analytes which do not meet holding time criteria (pPlOp / Y ///

Sample ID

o/-ySe»«3-jft-flf2c-A
i -B

-fto/V-A
-B

r -C

-OOJ/-A

s

-3

, -C

-«>/7-A

>

-B
-C

-b
-OP2I-A

^

-3
' -C

-op/^-A
-B
-c

. -P
, -0030 -A

o/-K?0M?-i?IN-0D«>2_

Matrix

5"erV

t

0/a.fer

List Pre-

servative

(A, B, C)

£>

\

A

-

Date

Collected

13.

>

|o|o3

*

»tl«Ji>3

^

•Metals

Analysis

Date/s

l2//?-2Slo3
/

/,

't//fc^7tj
A

vk

4r<?2-<7

•Hg CVAA

Analysis

Date

lijn/o?

f

lt|l</^

«

frits'/ oj

*CN Analysis

Date
Analysis

Date/s

No. of Days

Past Holding

Time

O

.

Action

fj o»< €_

/ /
l/

COMMENTS -r̂ .̂  z 3. ? *C. / "^ l^lv^l°3

Pull V^cU'ia'Vle'V «^ O I ̂  ^ - O l G

Actions-.

1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
2. If holding times are grossly exceeded (>=2'holding time), detected results are
estimated (J), and non-detected results are rejected (R).

Dres°n/atlves:

A. Preserved W/HN03 and cooled to 4°C

B. Cooled to 4"C

C. No Preservative

Validated by: Da'.e:

Review By: ft. Date-.

At L^U

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyanide

IAOUEOUS
180 days

28 bays

14 days

pH < 2 w/HNOS. 4 Deg. C

pH<2w/HN05, * Deg. C

pH> 12w/NaOH, 4 Deg. C

SOIL

4 Deg. C

4 Dec. C

4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA. Inorg98.xls



I1A. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: 1>3>L\ \ 0 ̂  0 $

TECHLAW

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
:ontinuing calibration verification (CCV).

Analyte
ICV

CCV
TRUE Found %R Action

fj ' Oh<-

Samples Affected

fl-t/ *fftt« fP-W?*
/"

/

.

C:CV run after CRI. every 10 samples and at end of sequences? (CLP only) tfe§2 No

Was 3 CRDL check samole (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No VJfts

COMMENTS

Actions:

ICV/CCV Actions:

[letected results

Mon-detected Results

PERCENT RECOVERY /
<75% 75-89% 90-110% 111-125% >125%

R J V J R

R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). Inora98 Xls



MC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH: "b 3 L 11 0 ̂  0 J?

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE Found %R Action

f\)0h<L

Samples Affected

"fail Cr^-j-ert'tX. Y»Qs~{~'

/
/

1. Were the correct number of standards and blanks used to calibrate the instrument? <T§5/ No

2. Is the initial calibration correlation coefficient > 0.995? ffe$) No 0,3139 0 14?$ fit^Wl
— ) ' /

If no. list affected analytes and samples:

3. Was a CRDL check samole (CRA) analyzed at the beginning of each sarncle run? (CLP only) (lev* No

4. CCV run after CRA. every ten samples and at end of sequence? (^y No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 30-120% 121-135% >135%

R J V J . R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ). Inora98 xls



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

S 01 I ///,) ccf-er~ BATCH:

TECHLAW

List the highest positive AND negative blank result >=IDL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

A)
£o_

F«~

ICB
CCB

PB/M3

F,«/<(BWC
j

^

*t-

viSvi
0.100

(5.100

o ,\oO

Blank Cone.
'*y/L

O."*- I?

f>.2-f 0

0.42.0

5 * Bl. Cone.
«f/S-

l.ff

I.*0

1,\°

*$ Action \ •

Kfr- \A

f^s*" y»«<
IZo ]
IIP -1

Samples Affected

^ ^AJ^i- >5"X)
N^ ' •"

S

/ ./

/

/
>'

p'[ ffrf.^ h IdhKr

0(M (A. Cff /r i . r«T' f f r^

Lf.* /^ ^_ P.L- •

K ') f) -.
\ / I/ x, AA/

f w ^/l ^
,Ax-( ,( /r - /1 ///(,

MOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

Cine preo blank per matrix s _

Cine prep blank per batch s ,

ICB analyzed immediately after ICV r

CCB analyzed after each CCV. ' f • _

COMMENTS fc^ i|««.K = *^01\ ( 0 | _ VB 0 U> - fcfW - CC02_ )
' •/ ..

Actions:

1. If ]Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5" |Blank| are estimated (J).

4. If Blank = <-IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 "Blanks and < 10* Blank are estimated (J).

Inorg98.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - iCP INTERFERENCE CHECK SAMPLE

BATCH: 3>3/- l lOM-Og

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution. '

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.'

Sample ID Analyte Sample Result ICS Value Comments

All <z. ics/t- i/«Jufir
C A £-<*. U V SI U <JL CL.-V t 0 K

^*i^p]«5,

List any-analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte %R Action

/O » /-•» -e—

Samples Affected

A-// >A*,Jl/*(: $Q -17 0 7k

CLP Protocol Only
Were Interference Check Samples run at the beginning andengjof each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No (jijfcs

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120% >120%

R J V J

R UJ V V

Inorg98.xls



TECHLAW

IV3. INORGANIC ANALYSIS WORKSHEET--ICP INTERFERENCE CHECK SAMPLE

BATCH: 1> 3> L

Note: For the CLP protocol orily, report the concentration of any analytes detected in the ICSA solution > JIOL | that should not be present

''apply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyie

f\. /

' Pj \ \ f
V\j
1

ICSA Result Action
Sample/
Result

Sample/ .
Result

.. -.Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Actions:

If the ICSA value > the positive IDL:

1. 'For non-detected results, no action is taken.

:>.. Estimate (J) all detected results < = 5'ICSA.

If the ICSA value <-IDL:

•. Estimate (J) detected results < = 5* |ICSA|.

:!. Estimate (UJ) non-detected results. Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: 5<?7 ('/ Id 0^ 6> BATCH: O

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken. .

l'

/

Sample ID

0(&

s

Analyte

M*
j

H
\

3 £,

^

Spiked
Sample
Result

•2.51
117
7&£

7-Z.+
21.7
22.}

Sample
Results

170

H?

a it 1

4-
tji>

J-

Spike Added

y? s~
Jr

i/f.S'
. J-

Hf. $~
J-

1

%R

J&tf

/ 3*^
(,&>
5"? ,
V^
V5" ,

Action

) -JQ

\ ^~i^ 3~
)

\ 3~/n5
)

Samples Affected

Tr 1 t /i*(/S f oJif "/It ^sf -r-^-rO

^*"

A l 1 ~"/^. ^•
II «?« * /-? ./

41 1 tft>l/s

V# ftx£f u&&/ *,^e </-e
&jAf *7*"^*1O S\. Cr C S*£f S& s^^t-t^y

p. faj^t/r- -£-&^, ^

h£^u/̂ f ^jS^^eXr^o-Tv,

^-?^vx ^^5^3- .

/t/p-/^ -" /^/ ^6 /i*,('~f-S~

<Zsif ns>-f- ~75~-/2.<r<:^ -

Mtt ^ SA b^£s suf£

-P/4 <?<?,*,?/-
r *•

1. Was a pre-digestiorynatrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? (Yes) No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix soike recovery criteria? Yes mjoy NA

3. Was a matrix spike preoared for each different sample matrix? ^e§/ No

COMMENTS S&*^\f_ > y-XSftfcx -r»-i A\. Cu Ff
» / / '

w K wJCtxv ^.^-Lvixr /*i<//7/Z> <^ Ji^OZl . >tl( nS/W/'i ~7S~-/2S'?t,

} ' ; ' v^i««rfii-4-1"i7.'^%&i6,_ /#//u*,/</;
1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:

Actions:

PERCENT RECOVERY

<30% 30-74% V 75-125% > 125%'

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls



• VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: 5*71 / W odr-tlr BATCH: 1> ^L \\0'<40$

TECHLAW

List all carameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action

/!/«!»!€,

Samples Affected

/3-iV C/- (-/•«'-<•<* ^ef-

RP^si
- 4// ; r c T / s < 35"?* "^

A-/^ ^ci-fe^-f ^-i^o^o ~^

.

COMMENTS \k&t_ MS /A"<J> fn f (a. C •£. e~*r cfL<^t> ( i Co- -V •& r •i r ^

A ;tions:

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.

If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.

If either sample value < 5"CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = [Sample result - Duplicate sample result]

Inorg98.xls
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -- LABORATORY CONTROL SAMPLES

MATRIX: BATCH: ]> 3 L [ | 0 <4 0
List all parameters that do not meet the percent recovery criteria.

LCS1D Analyte

1

True Value Found Value . % R Action

/i/£>/>t

Samples Affected

ftl-( C.'-tffi'H ,*,£ •/-"""'

tSJdZ, /-CT kxft,* 5?0-/2.o?»

J"*,/ /.CT a,,***,* /4^ //»^.

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results

Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<53% 50-79% 60-120%

R J V
R UJ V

BELOW . WITHIN
CONTROL CONTROL

LIMITS LIMITS

J V

UJ V

>120%
J
V

ABOVE
CONTROL
'LIMITS

J

V

Inorq93.xls



TECH LAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: 4» fV / A/cfl/^ BATCH: T?_7 Z. I i 0i_ -

•Serial dilution criteria only applies if the original sample result is at least 50* 1DL and %D > "\ 0%.

Analyte IDL 50*iDL
Sample
Results

Serial Dilution
Result

%D Action

f[J<>fit

Samples Affected

ft-l( cti-f-*.^* i*e~f~-

•

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:

Serial dilutions were performed for each matrix and results. of the diluted sample analysis agreed witnin
ten percent of the original undiluted analysis. '{Fes/ No
Serial dilutions were not performed for the following:

COMMENTS &J>Q M 4 / 1st f A ATT (O C ^ <2 &'S'./<? 1T£> '• <f-<- I IS( .^'t. , - ^ ^

^.ctions:
Estimate (J) detected results if %D is > 10%.

MOTES
11 results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls



TECHLAW

X. METAL ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: ^ 3 L ) \ O Cf Q ?

1. Describe any raw data anomalies (i.e.. baseline shifts, negative absorbances, transcription or calculation errors; legibility, etc.

fl) (£Q *•»>*. (3

c>-v P^e. £> l o g s .
f> i-e f> / e 5 s.

, 77. \7

2. List results that fall outside the linear range of the ICP instrument-or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? Yes ( NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? (-ff'es>) No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes (fflo^) NA

6. Were al sample results reported down to the IDL if running CLP protocol? Yes No ( NA,)

7. Were all sample results reported oown to MDL if running SW-645 methods? Yes (NP NA

3. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? yY ss ) No

:OMMENTS

(0 \(e

/,*•/- ^«L r/T^oJ.A?/^/)^ <., v.

oi- \)BOUT. -53 -oo 2-/ -A >

s>f a*,*

Inorg98.xls



Techlaw. Inc. Data Validation Report

To:
From:
ReportDate:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Amy Sallow - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3
D3L190390

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, 7471A,
and 7470A for Laboratory No. D3L190390 from Severn Trent Laboratories, Inc. This
report consists of the validation of 20 solid samples and" one water sample collected on
December 11-12, 2003, and analyzed on December 23, 24, 29, and 30, 2003 for ICP
metals; on December 24, 2003 for ICPMS (water sample only); and on December 22, 23,
and 27, 2003 for mercury. The field sample numbers and corresponding laboratory
numbers are presented below:

i^eldiS^rnElililtSfei^i;^^
01-VBOU3-SB-0030-B
01-VBOU3-SB-0030-CT
01-VBOU3-SB-0027-A
01-VBOU3-SB-0027-B
01-VBOU3-SB-0027-C
01-VBOU3-SB-0027-D
01-VBOU3-SB-0027-E
01-VBOU3-SB-0032-A
01-VBOU3-SB-0032-B
01-VBOU3-SB-0032-C
01-VBOU3-SB-0032-D
01-VBOU3-SB-0032-E
01-VBOU3-SB-0022-A"1'
01-VBOU3-SB-0022-B
01-VBOU3-SB-0022-C
01-VBOU3-SB-0022-E**
0-1-VBOU3-SB-0009-A
01-VBOU3-SB-0009-B
01-VBOU3-SB-0009-C
01-VBOU3-SB-0009-D
01-VBOU3-RTN-0003

lE^r^rlSimlî iiiS îS^
D3L1 90390-001
D3L1 90390-002
D3L1 90390-003
D3L190390-004
D3L1 90390-005
D3L190390-006
D3L190390-007
D3L1 90390-008
D3L190390-009
D3L190390-010
D3L190390-011
D3L190390-012
D3L190390-013
D3L190390-014
D3L190390-015
D3L1 90390-01 6
D3L190390-017
D3L190390-018
D3L190390-019
D3L1 903 90-020
D3L1 90390-021

Validated By:.

+ denotes full validation

^>HxA
D3L190390m

Amy BallovO
Reviewed By:.



TechLaw. Inc. Data Validation Report

** Although sample 01-VBOU3-SB-0022-E was listed with an "E" on the Form 1 and in
the EDD, this sample was listed with a "D" on the chain-of-custody record. The table
above reflects the EDD field sample number.

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-S46, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-0030-C and 01-VBOU3-SB-0022-A were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
Duplicate Samples

* Blank Spikes (Laboratory Control Samples)
Serial Dilution for ICP Analysis
Analyte Quantitation and Reporting Limits (full validation only)

* AE criteria were met for this parameter

D3L19C390m



TechLaw, Inc. . Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recovery of mercury was within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery., with one exception.

The CCV analyzed on 12/23/03 at 0151 reported a percent recovery for selenium at
110.5%. This CCV was associated with samples 01-VBOU3-SB-0022-E, 01-VBOU3-
SB-0009-A, 01-VBOU3-SB-0009-B, 01-VBOU3-SB-0009-C, and 01-VBOU3-SB-0009-
D. No action was taken for a percent recovery less than 111%.

D3L190390m



Techlaw, Inc. : Data Validation Report

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

The rinsate sample, 01-VBOU3-RTN-0003, reported detected results for calcium at 520
ug/L, iron at 170 ug/L, and magnesium at 200 ug/L. Qualification was not necessary
because the sample results for these elements were above the blank action levels (greater
than the RL and five times the rinsate blank value).

Interference Check Samples

All interference check sample percent recoveries were within acceptable limits.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
samples were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed sample 01-
VBOU3-SB-0027-B (solids), 01-VBOU3-SB-0009-C (solids), OI-VBOU3-RIN-0003
(waters) and on a sample from another SDG (D3L190390-002 waters) for ICP metals and
mercury analyses.

The following detected sample results were qualified as estimated (J) because the spike
recovery' at 329% was greater than 125%:

• Lead in all solid samples (all samples except 01-VBOU3-RTN-0003)

The following sample results were qualified as estimated (JYUJ) because the spike
recoveries were less than 75% but greater than 30%:

• Antimony (35%/35%) and zinc (65%) in all solid samples (all samples except 01-
VBOU3-RTN-0003)

D3L19C390m



Techlaw. Inc. Data Validation Report

The following non-detected sample result was qualified as rejected (R) because the spike
recoveries at 14% and 3.5% were less than 30%:

• Mercury in the water sample 01-VBOU3-RIN-0003

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were no applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, antimony was not flagged as being outside QC limits in the MS/MSD of sample
01-VBOU3-SB-0027-B because the recoveries of 35% and 35% were within the
laboratory limits of 20-200%.

Post-digestion spike recoveries were not provided for lead, antimony, zinc, and mercury.
No action is taken based on post-digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD RPDs.

The following sample results are qualified as estimated (J/UJ) because the RPDs for lead
in the MS/MSD analyses of sample 01-VBOU3-SB-0027-B and for mercury in the
MS/MSD analyses performed on a sample from another SDG exceeded 35%:

• Lead (74%) in all solid samples (all samples except 01-VBOU3-RIN-0003)
• Mercury (120%) in the water sample 01-VBOU3-RTN-0003

(The non-detected result for mercury was ultimately qualified as rejected due to
extremely low MS/MSD recoveries.)

D3L190390m



TechLaw. Inc. Data Validation Report

Laboratory-Control Samples

The laboratory performed laboratory control sample analyses for both matrices. All
recoveries were within the laboratory QC limits for the solid analysis and within 80-120%
for the water analysis. No calculation errors or transcription errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on solid sample 01-VBOU3-SB-
0027-B and on water sample 01-VBOU3-SB-0003.

The following detected sample results were qualified- as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Manganese in all solid samples

All other %Ds were less than 10% or the sample result was less than 50 times the MDL.
No calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

The result for zinc in sample 01-VBOU3-SB-0022-A was reported from a 5x dilution.
The result and reporting limit were correctly reported.

D3L190390m



TechLaw. Inc. : Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D3L190390m



I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

List all analyses which do not meet holding time criteria

TECHLAW

Sample ID Ma rix
List Pre-
servative
(A, 3, C)

Date
Collecied

'Metals
Analysis

Date/s

-Hg CVAA
Analysis

Date

*CN AnaJ^-s^
JZate

Analysis
Date/s

No. of Days
Past Holding

Time

-01

-oi
-03
-01

.S AW 1MW3 /JOS
J2-27 0

-07

-o<\
''£.
-II
•M
•'3

-03

0J-V&OU5 36 0032-6

•IS

it,
/?
ib
11
20

*

COMMENTS

Actions:

1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
2. If holding times are grossly exceeded (>=?'holding time), detected resu'ts are
estimated (J), and non-detected results are lepcted (R).

* P/U Validated by: A Date:

Preservatives:

A. Preserved W/HN03 and cooled to 4°C

B. Cooled to <°C

C. No Preservative

Review By:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

18C days

28 days

Cyanide 1 14 days

IAQUEOUS
lDH<2w/HN03. t Deg. C

.H < 2 W/HN03. < Dea. C

iH> l2w/NaOH. 4 Deg. C

SOIL

4 Deg. C

4 Deg. C

4 Dec. C

Holding Time = Analysis Date - Collection Dai

•VERIFY ANALYSIS DATES ON REPORT MATCri RAW DATA. Inorg98.xls



IIA. INORGANIC ANALYSIS WORKSHEET -- ICP CALIBRATIONS
TECHLAW

BATCH:,

List all ICP analytes that did net meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

T^Pi

Se.

ICV
CCV

7CV \
CtV'* )

(£&>(c&
iZ-25-02,

!

TRUE

15 i^>
3isD Us
^

Found

J

%R

K-no2

110.51"
r*m>

Action

M>rtf
4-

-fjff Ac '̂afl
tA\\y^-//

Samples Affected

A w/vi ttk**
e^eftfj

oOt2-EjtoXfi-t( Jootf-B , <%C1- <? ; A»^J>

I

'

COV run after CRI, every 10 samples and at end of sequences? (CLP only) Yes No W»« OLr

Was a CRDL check sample (CRI) analysed at the beginning and at the end of each sample run (CLP only)? Yes No fjon Q.LP

COMMENTS

Actions:

ICvVCCV Actions:

Detected results
Nc.n-detected Results

PERCENT
<75% 75-89%

R J

R UJ

>125%
R

V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). |nora98 xls



IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

3ATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

/irw
J<£&

TRUE

\

}

Found % R

&>~\M

Action

M*f,

Samples Affected •

/ill *^A fiM'̂ l^

1. Were the correct number of standards and blanks used to calibrate the instrument? Yes No

2. Is the initial calibration correlation coefficient > 0.995? ^Yes^) No /). ^*?^^i/ - '2

If no, list affected analytes and samples:

3. Was a CRDL check samole (CRA) analyzed ai the beginning of each sample run? (CLP only) Yes No Afcw^lP

4. CCV run after CRA, every :en samples and at end of secuence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<55% 55-79%

R J V

R UJ V

>135%

R

V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ). Inorg98.xls



III. INORGANIC ANALYSIS WORKSHEET--BLANKS

MATRIX: Oe» I //Jafg/ • . 3ATCH:_

TECHLAW

_ist the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix. ,

Analyte

MP~\

Ho, )

7-cr
tf-v<J

Rftsch
-02.} \
fli-VftouS-Rj^)

-0003 S

• ICB
CCB

PB/M8

/96b >

2£fci '
(tb* .

Rf,s.
&
Fe.
/ / ft

3

IDL

v AH'
)

N M

Blank Cone.

A/£> - J

IA ~
;

ioo
}oo
2no

tfL'te'K
•52&M
IfO

2oa „.

5 * Bl. Cone.

r\£/bU,

//. /y&

tf& *o.£
*&&**%&
85"tfk
)00 "»/&

Action

- tJe~f

• -fifon*.

Nvnt-
J

^

Samples Affected

itf« ^c '̂̂ -

f

A) >5"x ^o A\d/c*
Jt ~~~~
J

NOTE: Ve'ify that the absolute value o-" any analyte concenfation in the PB or MB is < CRDL "

Verify

One prep blank per matrix «//

One prep blank per batch » /

ICB analyzed immediately after ICV /»

CCB analyzed after each CCV. /

F e!d/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

A:;ions:

1. If [Blank] < IDL, no action is ':aken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |B!ank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all ds-ided samp's results < 5 'Blanks are rejected (R).

* ;f blank concentration > CRDL, alt detected sample results > 5 "Blanks and < 10* Blank are estimated (J). lnorgS8.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca. Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

-32.

-0\^

Ar.alyte

r/-
/

Sample Result

0ka.Q

/"j jt»
(JlZ "̂1

ICS Value Comments

Clurj /C//^/ /

List any analytes in the ICS A3 solution that did not meet the criteria of 80-120% R.

Analyte %R Action Samples Affected

do-)ict -All/
I

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more freauent)? Yes No

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J '

R UJ

lnorg9S.xls



TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH:

Mote: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |IDL | that should not be present

(spoly only to samples with elements identified at concentrations above the ICSA on the previous oaoe).

Analyte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Vft

If the ICSA value > the positive IDL:

1 For non-detected results, no action is taken.

2 Estimate (J) all detected results < = 5'ICSA.

If the ICSA value < -IDL:

1 Estimate (J) detected results < = 5* |ICSA|.

2 Estimate (UJ) non-detected results. Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS'WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do net meal the percent recovery criteria. Note: The pre-digesticn spike recovery criteria are not evaluated for Ca, Mg, K,
Ma, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the samsle result exceeds the soike added bv a factor of 4 or more, no action is-taken.

Sample ID

-004-
ioli'rk

1

1

1

>/9/-rt

-6H 1
UJtr- ;
^Hk

^

Ar^U l̂g

IrJtdv-ta

P«SJ -jfc
^

Analyte

Pi> «s
-I /?SD

^b ^5
J /̂ isD

Tin ^5
1 /'OJO

Spiked
Sample
Result

115
203

17.2

17.5"
J£&

lt£>

Sample
Results

4-0
1

A/0

1

130

1

/ Ho 'lOltft.^ -Soli'/s
*

s All %
' 7tP^

3

Jk

?5-\i£

tiAOtA,^

t ^ i«?.flflOI?

d4

5b =
A5

^f• 1 s

^M \
'Ji).'*

*$& /
l^f

Spike Added

W£
J.

^?.6~

JL
i

\y

^,

9 RP&3-/''

Ub

A/D

aL*»
M? a/Jy /«?

d.tf^r
i

^

% R

lofi/"
JZ^I1

35" -I'
-J J \y

CXx \*

t-^xT"/

!H^

55^J

Action

J*

J/UJ
-t

?/aj

x .̂
O/r»^X

1

Samples Affected

R PI)r ?*^ t

5oi) (j.-iL'-^l) > RL - Airj"
| /?fiD«/ N//Je4F

/(y/i« a
1 KfiD*JS

AH ulJff-i/^

-Llpfctkwifw

A(--Aa////? rep>f,J*-̂ J>i{ ,
-•S..V c***,^- -'i rep*~j

~ G'#!-l

| .5p.l:« V^O Se«.Blt*»J* '/R*>8
1. Was a pre-digestiori^aairix spike prepared at ine required frequency of once every 20 samples, or every SDG (whichever is
mo'e frecuent)? (Yes*} No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix soike recovery criteria? Yes No NA

3. Was a ma'rix soike preoared for each different samole matrix? Yes No

COMMENTS A], ffi. /^0 "*> So^ftl? t&l£ >li *<£t)tKS • A/0 Ad>'OA
f 1 1

Af l^ d j^ * It /' OL CL "^ Li A / 1 I •
vj 3

1. If any analyts does not meet the % R criteria, qualify all associated samples using the following criteria:

Actions:

PERCENT RECOVERY^

<30% 30-74% (J5^25%) > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg93.xls



VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: Sot) AUe/ BATCH:

TECHLAW

L'st all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
•Sample

Result
Dup. Results RPD Difference3 Action Samples Affected

r
'- en

H 120?

CDMMENTS

A :tions:

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = (Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
Male
A duplicate sample must be prepared for each sar -pie matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



. • TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX:

List all para-neiers that cio not nee! the percent recovery criteria.

LCS ID

hCS-SflJ
J-

/£5'AjWfr
1

Analyte

- ?£P

/^gy/^A

"̂
JE$f*

True Value Found Value %.R

*/<>^li)iJA

J,

bQ-\2Q^

J

i

Action

$ A/av

^

Samples Affected

wy, »/

/* /J Cj H9 t £ OD^l S0"\20^ \s^

^ / » Ub \>'>«*3 ^

Note:

LCS with the sane matnx as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Ant mony and silver have no control limits. An aqueous LCS .is not required for CN and mercury.

PERCENT RECOVERY '
1. AQUEOUS <50% 50-79% 80-120% >120%
Detected results R J V J
Non-detected results R UJ V V

2. SOLID LCS
Recoveries stipulated by EW1SL

3ELOW /WTTHINx ABOVE
CONTROL / CONTROL\ CONTROL

LIMITS l^ LIMITS___^3 LIMITS .

Detected results J V • J
Non-detected results UJ V V

Inorg98.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

MATRIX: ' £ft I IlAtlv SATCH:

Serial dilution criteria only applies ii the original sample result is at least 50* IDL and %D > 10%.

Analyte

-OCH rfa

Sel'd

IDL

OAtM

50-IDL

K/L.

27

Sample
Results

*JL

6335

Serial Dilution
Result

>vL
72S&

%D

10.6 -

Action

^

Samples Affected

-AJ/^ la- /1?*
"A\l «„[/£*)

IN DUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

Aclions:

Esiimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (i.e.. baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

Fill

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained with'r 3 months of, and preceding, the sample analyses? No NA

4. Were 1C? htere'ement corrections obtained within 12 months of, and preceding, the sample analyses? No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA

'7-2-0-3
6. Were all sample results reponed down to the IDL. if running CLP protocol? Yes No

7. Were all sample results reported down to MDL if running SW-8^6 methods? Yes No NA

8. Were sample weights, volumes, oerc-'-i; solids, and dilutions used correctly when reporting the results? Yes No

COMMENTS

H*

Inorg98.xls



TechLaw, Inc. Data Validation Report

To: •
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Lisa Tyson - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3
D3L190405

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B and 7471A for
Laboratory Lot No. D3L190405 from Severn Trent Laboratories, Inc. This report consists
of the validation of 20 solid samples collected on December 12, 2003, and analyzed on
December 23, 27, 28, and 30, 2003 for ICP metals and on December 23 and 27, 2003 for
mercury. The field sample numbers and corresponding laboratory numbers are presented
below:

;;K£]d^Sa^le\N^
01-VBOU3-SB-OOOS-A
01-VBOU3-SB-0008-B
01-VBOU3-SB-0008-C
01-VBOU3-SB-0008-D
01 -VBOU3-SB-0002-A +

01-VBOU3-SB-0002-B
01-VBOU3-SB-0002-C
01-VBOU3-SB-0002-E **
01-VBOU3-SB-0006-A J
01-VBOU3-SB-0006-B
01-VBOU3-SB-0006-C T

01-VBOU3-SB-0006-D
01-VBOU3-SB-0007-A
01-VBOU3-SB-0007-B
01-VBOU3-SB-0007-C
01-VBOU3-SB-0007-D
01-VBOU3-SB-0007-E
01-VBOU3-SB-0015-A .
01-VBOU3-SB-0015-B
01-VBOU3-SB-0015-C

iMSol̂ r^Sa^g îî eiiS
D3L190405-001
D3L1 90405-002
D3L1 90405-003
D3L1 90405-004
D3L1 90405-005
D3L1 90405-006
D3L1 90405-007
D3L1 90405-008
D3L1 90405-009
D3L190405-010
D3L190405-011
D3L190405-012
D3L190405-013
D3L190405-014
D3L190405-015
D3L190405-016
D3L1 90405-01 7
D3L190405-018
D3L1 90405-01 9
D3L190405-020

denotes full validation

Validated 3y:.

D3L190405),//•' /'Lisa Tyson
Reviewed By:

Amy Ballow



TechLaw, Inc. ; Data Validation Report

/

** Although sample 01-VBOU3-SB-0002-E was listed with an "E" on the Form 1 and in
the HDD, this sample was listed with a "D" on the chain-of-custody record. The table
above reflects the EDD field sample number.

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-0002-A and 01-VBOU3-SB-0006-C were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
Analyie Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L190405m



TechLaw. Inc. : Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was' greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

D3L190405rn



TechLaw, Inc. Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
samples were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed solid sample
01-VBOU3-SB-0007-D for ICP metals and mercury analyses. Additional mercury
MS/MSD analyses were also provided from another SDG.

The following detected sample results were qualified as estimated (J) because the
associated spike recoveries at 190% and 130% were greater than 125%:

• Copper in all samples

The following sample results were qualified as estimated (J/UJ) because the associated
spike recoveries at 41% in the MS/MSD were less than 75%, but greater than 30%:

• Antimony in all samples

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were no applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits.
Antimony was not flagged as being outside QC limits in the MS/MSD because the
recoveries of 41% were within the laboratory limits of 20-200%.

Post-digestion spike recoveries were not provided. No action is taken based on post-
digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

D3L190405m



TechLaw, Inc. : Data Validation Report

Duplicate Sample Analysis

Duplicate precision criteria were evaluated from the MS/MSD RPDs. All RPDS were
within QC limits. Summary forms and raw data were evaluated.

It should be noted that the RPDs were not calculated by the laboratory for aluminum,
cadmium, iron, manganese, or zinc. These RPDs.were evaluated using raw data and
criteria were met.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses. All recoveries were within
the laboratory QC limits for the solid analysis. No calculation errors or transcription
errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on solid sample 01-V8OU3-SB-
0007-D.

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Chromium in all samples

The serial dilution result for chromium was not flagged by the laboratory. All other %Ds
in the solid serial dilution were less than 10% or the sample result was less than 50 times
the MDL. No calculation errors or transcription errors were found.

The case narrative indicated mat manganese was outside criteria in the serial dilution;
however, this information appears incorrect because the manganese criteria were met.

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting'limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

D3L190405rr,



Techlaw. Inc. ; Data Validation Report

The result for zinc in sample 01-VBOU3-SB-0006-C was reported from a 5x dilution.
The result and reporting limit were correctly reported.

D3L190405m



TechLaw. Inc. ; \ Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D3L190405m



I. INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES

BATCH:

TECHLAW

/)

3
H
5

6

f

7

/f

/ >-

it,
n

List all analytes which do not meet holding time criteria .-,-- l-lvy/^z 4-y ,

Sample ID

e/.-Marf-^g-GocrS'l t

| 1 -3

\ \ -6

1 J- -rt

^
-c^^-d

1 '&

\ -C

]/ -P-
|

i -8
-#"" 1 1 -/-

1 J/-"?
1 -ac-n -A
\ si

\
\

-<^

"O

V-B
1 - t»; 5 -/>

/ <

_ ft

/- C

Matrix

y 5
i

I
1
i
l

V

List Pre-
servative
(A, B, C>

6

!
1

./

Date
Collected

/M>A'5x

' .' ^

1 -

1

1

j

i

•w

X
/

•Metals
Analysis
Date/s

\.±/ayi>-b-}
•s r ' $

/'
\
\

\

\
\

\
1
i
i /
V.

,«jL/.i3./y,4

/ e^4 3 -'•.>
/ 1 /

Analysis
Date

f, '

^

. t

//.•)&?

/; o

Date

t-rl-./f.')

/ ,'

I/

!f-/^/i>J

'

/

}/

Analysis
Date/s

No. of Days
Past Holding

Time

fo

1 ^

S

Action

. [:,"£/"

/'

COMMENTS

3, \*C fj A -f-"^ — tv/. ^-^^^"X -^f xO// _5^-^^.4_S
/" '

^? s-..y 1
Actions:

1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
2. If holding times are grossly exceeded (>=2*holding time), detected results are
estimated (J). and nor,-dete:ted results are rejected (R).

Preservatives:
A. Preserved w/HNOS and cooled to 1°C

B. Cooled to 4°C

C. No Preservative

Validated by:

l—f

Review By:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyanide

180 days

25 days

14 cays

AQUEOUS

pH < 2 W/HN03, 4 Deg. C

pH<2w/HNC3, 4Deg. C

pH>!2w/NaOH, < Deg. C

SOIL

4 Deg. C

4 Deg. C

4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

Date:

Date:

Inorg98.xls



IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECH LAW

BATCH:.

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

C-r-. L- ~

ICV
CCV •

L />?,

TRUE

^//_

/

Found %R Action Samples Affected

CC V run after CRI, every 10 samples and at end of sequences?(|CLPojTlyP Yes No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample rufT(CLP only);? Yes No

COMMENTS ^/C/oL ^L. -

Aclions:

ICV/CCV Actions:

Defected results
No vdetected Results

PERCENT RECOVERY^
<75% 75-89% ( "90 -110%) 111-125% >125%

R J ^ -Jr^^ J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). Inora98 X\S



1IC. INORGANIC ANALYSIS WORKSHEET »Hg CALIBRATIONS
TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

O^-V *

TRUE

^— »~ ̂ <_^ i

Found

•*7^ - /Is If*^ t
"

%R

/
,/

Action Samples Affected

1 . Were the correct number of standards and blanks used to calibrate the instrument? /resi No

2. Is the initial calibration correlation coefficient > 0.995? ( Yes No Q 9-0^ ps?

If no, list affected analytes and samples:

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run"/ (CLP only) Yes No

4. CCV run after CRA, every ten samples and at end of sequence? Yes . No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ). , QQ i



MATRIX:

I I I . INORGANIC ANALYSIS WORKSHEET - BLANKS

5" BATCH: fl

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyie

Prf^ -1

te,ti ? -

&sA,, —

ICB
CCB

PB/MB .

.sJ ,0

r^i -n
s^rf

IDL

4~o -̂
ir, I

L, -r

Blank Cone.

L£^ J<~ L

t&_ /t,

^ - /*€.-• i
/

•s

5 ' 81. Cone.

_ /

^,

^~

Action Samples Affected

NOTE: Verify that the absolute value of any anaiyte concentration in the PB or MB is < CRDL *

Verify .

Cine orep blank per matrix

One prep blank per batch

IGB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

\. if |Blank[ < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5" |Blank| are estimated (J).
4. If Blank = <-IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). Inorg98.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE .

BATCH: n
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution. .0./30 -e^>tr »~~~o it \l x,lnjci

0*rt r

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

0^
c

Analyte Sample Result ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

^../^

%R

/TT*^

Action

r 7
Samples Affected

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120% >120%

R J V J

R UJ V V

Inorg98.xls



TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

N ote: For the CLP protocol only, report the concentration of any analytes-ctetfctgd in the ICSA solution > |IDL | that should not be present

fupply only to samples with elements identified at concentrations above\jhe lc'SA_pn the previous page).

Ar.alyte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

hJ

Actions:

If the ICSA value > the positive IDL:

1 For non-detected results, no action is taken.

2 Estimate (J) all detected results < = 5*1CSA.

If the ICSA value < -IDL:

1 Estimate (J) detected results < = 5* |ICSA|.

2 Estimate (UJ) non-detected results. Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: 5 BATCH: O 3 <-•/ 're'"/

List ^parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated fqrjJ^T M
(fS;(A(/and/rWor soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

£\ &rf

i*--''.

fr\>
./.lift

Analyte

^

sb

V /'Oj

fl-PPA

Spiked
Sample
Result

J3n '

l '5 '

•^o. ^
s-0,1

,O Q s >

oL.

Sample
Results

^^>

^1

~" &5.-J4

*&0Jr)

5 ? j — ^

Spike Added

3-S

%R

itt(r*>}

^< \f&ffS01

So
SO

?<^. ro.

11, (> /
no. ?" V

~J*J _
/

Action

/~^

( I/

^

Samples Affected

—^ -- -^

M\ X
1- ^

_^—~— "

^ — ~~""~~t ' ~~"̂ ~--.

crA-n wi N/
'j/x^^__^^

--7 Ai /;

^ J
^—~~~'

-•^

1. Was a pre-diaestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frecuent)? 'Yes/ No

2. Was a post-digestidrrfnatrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes • (''No/ NA _,,-~^

3. Was a matrix spike prepared for each different sample matrix? .Yes/ No

COMMENTS ^

A/C-tV> ' /""" 5̂ ,. ^jf^, r±-,4-rv<~ S^iJ'c, £-•/<_/ ~7~r> <Z~*+- (L*̂  0_^~ ' ' :-r-5//T~S S? --- £^/-

C<- ^-^ e.v^-/~^2-y c~<^* <,,)_, - ^o*. ./ fAi^ .^.^-ir_.
£^ . LJL ,^J-^/4 7

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOV

<30% 30-74% /'75-1252sx' > 125%

Detected results J J <y J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls



. ' VI. INORGANIC ANALYSIS WORKSHEET'-LABORATORY DUPLICATES

MATRIX: J$ BATCH: 0 S

TECHLAW

i ' / r f 5

List all parameters that do not meet RPD or CRDL criteria.

•Sample ID Analyte
Sample
Result

Dup. Results RPD
/

Difference3 Action Samples Affected

COMMENTS A> ~Z-.~J

0

Actions:

1. AQUEOUS

If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.

If I'ither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID

If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.

If sither sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = [Sample result - Duplicate sample result!
Include outliers for field duplicates (if applicable)

Inorg98.xls
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: 5 BATCH: ,0 3^/7Q1

List all parameters that do not meet the percent recovery criteria.

LCSID

^/

Analyte

*.r~- A

True Value

1

^its-r

Found Value

/
y

%R Action

•

Samples Affected

No!e:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

PERCENT RE
1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50%
R
R

BELOW
CONTROL

LIMITS
J

UJ

50-79%

UJ

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: 5 BATCH: 0^

Serial dilution criteria only applies if the origina^sample result is at least 50* IDL and %D > 10%.

Analyte

/>

IDL

.1. !
/

50*1DL

ioS
/

Sample
Results

/ ]0,^$

Serial Dilution
Result

; u, i °i

%D

lo.. i- (

Action

^ — —
O

Samples Affected

__
-̂~. ~x • /

/^// j -K^ n*nw

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:

Se rial dilutions were performed for each matrix andje^ults of tne diluted sample analysis agreed within
ten percent of the original undiluted analysis, f Yes ) No
Serial dilutions were not performed for the followiqa:̂ --̂ "

COMMENTS /V^ir, '' C~s.a -^^^l,;.^ ,^f),a~lt-. ~//V-~-f /Y) ̂  ^.s^> *^ —^r^S.^1.

'

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES
If -esults from diluted samples are higher than concentrated sample, matrix interference should be suspected
ard sample results may be biased low.

Inorg98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: /

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 mon'.hs erf.-and preceding, the sample analyses? (^ Yes^j No NA

4. Were ICP interelement corrections obtained wi!lu;i 12 .imiiilib of, and preceding, the sample analyses? ( Ye>, No NA

5. Were instrument detection limits present^fetmd-to be less than or equal to the CRDL, anti-obiaincd-within 5 months of, and
preceding, the sample analyses? \ Yea^ No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No

7. Were all sample results reported down to UDL if running SW-846 methods? (Yes J) No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? ( Yes^; No

COMMENTS

J

Inorg98.xls



Techlaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3
D3L190419

This memo presents the metals data validation repprt for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, 7471 A,
and 7470A for Laboratory Lot No. D3L190419 from Severn Trent Laboratories, Inc.
This report consists of the validation of 20 solid samples and one water sample collected
on December 18, 2003, and analyzed on December 30, 2003 and January 5, 7 and 15,
2004 for ICP metals; on January 7, 2004 for ICPMS (water sample only); and on
December 30 and 31, 2003 for mercury. The field sample numbers and corresponding
laboratory numbers are presented below:

~3iplidiSî ple;:NanilBe^^ l̂'>'|;̂
01-VBOU3-SB-0004-AT

01-VBOU3-SB-0004-B
01-VBOU3-SB-0004-C
01-VBOU3-SB-0004-D
01-VBOU3-SB-0003-A
01-VBOU3-SB-0003-B
01-VBOU3-SB-0003-C
01-VBOU3-SB-0003-D
01-VBOU3-SB-0002-D
01-VBOU3-SB-0022-D
01-VBOU3-SB-0005-A
01-VBOU3-SB-0005-B
01-VBOU3-SB-0005-C
01-VBOU3-SB-0005-D "
01-VBOU3-SB-0034-A
01-VBOU3-SB-0034-B
01-VBOU3-SB-0034-C
01-VBOU3-SB-0034-D
01-VBOU3-SB-0034-E
01-VBOU3-SB-0034-F
01-VBOU3-RTN-0004

jMo^iy^amplejSuMllii
D3L190419-001
D3L190419-002
D3L190419-003
D3L1 9041 9-004
D3L190419-005
D3L1 9041 9-006
D3L1 9041 9-007
D3L190419-008
D3L190419-009
D3L190419-010
D3L1 90419-011
D3L190419-012
D3L190419-013
D3L190419-014
D3L190419-015
D3L190419-016
D3L190419-017
D3L190419-018
D3L190419-019
D3L190419-020
D3L190419-021

denotes full validation

Validated By:_

D3L190419m
Bill Fear

Reviewed By:_
Amy Balli



Techlaw. he. Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-S46, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-0004-A and 01-VBOU3-SB-0005-D were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L190419m



TechLaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method blanks. All non-detected results were
reported to the reporting limits. Detected results were not reported below the reporting
limits.

D3L190419rn



TechLaw, Inc. ; Data Validation Report

A calibration blank from the 12/30/03 ICP analysis was contaminated with iron at 201.8
ug/L and with zinc at 59.41 ug/L, which were above the reporting limits. No action was
required because the associated sample results were greater than 10 times the blank value
or the sample was reanalyzed for the effected analyte. Zinc was reported from the
01/15/04 analysis for samples 01-VBOU3-SB-0004-B, 01-VBOU3-SB-0003-B, 01-
VBOU3-SB-0003-C, VBOU3-SB-0005-B, and 01-VBOU3-SB-0005-C.

The rinsate sample, 01-VBOU3-RJN-0004, reported detected results for aluminum at 120
ug/L, calcium at 270 ug/L, iron at 180 ug/L, and lead at 3 ug/L. Qualification was not
necessary, as the sample results for these analytes were above the blank action levels
(greater than the RL and five times the rinsate blank value).

Interference Check Samples

All interference check sample percent recoveries were within SO-120%.

The aluminum, calcium, iron, and magnesium concentrations in the fall validation
samples 01-VBOU3-SB-0004-A and 01-VBOU3-SB-0005-D were less than the 1CSA
values and no action was required.

Matrix S?ikeA4atnx Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed solid sample
01-VBOU3-SB-0004-A for ICP metals and mercury analyses Water MS/MSD analyses
were performed on samples from other SDGs for ICP metals and mercury analyses.

The following detected sample results were qualified as estimated (J) because the
associated spike recoveries were greater than 125%:

Silver (131%/138%) in samples 01-VBOU3-SB-0004-A, 01-VBOU3-SB-0003-A,
and 01-VBOU3-SB-0005-A
Barium (134%), manganese (129%/179%), and lead (315%/375%) in all solid
samples

The following sample results were qualified as estimated (J/UJ) because the spike
recoveries at 56% and 52% were less than 75%, but greater than 30%:

• Antimony in all solid samples

C3L190419m



TechLaw. Inc. Data Validation Report

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were no applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory flagged the water recovery for aluminum at 122% as outside the
laboratory QC limits of 83-119%. No action was taken as the recovery was within the
validation limits of 75-125%. Additionally, antimony, silver, and manganese were not
flagged as being outside QC limits in the MS/MSD of sample 01-VBOU3-SB-0004-A
because'the recoveries were within the laboratory limits.

The laboratory only provided a post digestion spike for the water ICPMS analysis. No
action is taken based on post-digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated from the MS/MSD RPDs. All RPDS were
within QC limits.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses for both matrices. All
recoveries were within the laboratory QC limits for the solid analysis and within 80-
120% for the water analysis. No calculation errors or transcription errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on solid sample 01-YBOU3-SB-
0004-A and on a water sample from another SDG.

D3L190419rn



Tech Law, Inc. _ • . Data Validation Report

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Cadmium in samples 01-VBOU3-SB-0004-A, 01-VBOU3-SB-0004-C, VBOU3-
SB-0004-D, 01-VBOU3-SB-0005-A, and VBOU3-SB-0005-D

The serial dilution result for manganese was not flagged by the laboratory. All other %Ds
were less than 10% or the sample result was less than 50 times the MDL. No calculation
errors or transcription errors were found.

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

D3L190419m



TechLaw, Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality'.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D3L190419m



I. INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES

BATCH:

TECHLAW

List all analytes which do not meet holding time criteria

Sample ID

O\- VS*s C l̂i

•^Tcs—OOOH A

'/I
<:-

5
-^rk-oooi -A

V
c.

,v^ ^
L' ' \~~

-S^-fffoT.-a'C

-SV-oO-n- —<&

- -^ - 00.0 s>~ -v4

&
c.

Z> D
— SjTJ. -(JO'V,-^ ft

-a
-<L

•""£>
--£:
.x- «—

£..PL;- C--JJA

Matrix

${V'i
\

>
^

1

1
1,
j

^7J

List Pre-

servative

(A. 3, C)

l"C-d_,

s

s

Date

Collected

cl^/"^

i

,0v 1

'Metals

Analysis

Date/s

'K/ilv
r -. {«

1

f

/
•\

l/̂ -1!

/
^

-•Ks:
«u<

A<
AV£-

^

•Hg CVAA

Analysis

. Date

vlUv

y ^

1

i
r2-(i^

*CN Analysis

Date
Analysis

Date/s

AO S,c-~)5V<^ 0-^-v1

•' "^ r_^v

«=VV

~ (

No. of Days

Past Holding

Time

1 — -/I"""

,'•-

S

. C-r t^-

0-- ^^

- •£" , xc ."»*•
-̂ Tr-<*.<

Action

^^ —

X', r&

I^J
(L

o

N S

*

COMMENTS 5.Q-'1-̂  _/

^0 SjA * Hx^ v f ^ - t«V— i, v.2^
*^~ ") 1 i X*" "N j- _ J^"^ t y— .

7^ '**'**• ^~-Î -"~L*~—L *-^j^ •, I I ^" \ G "*"\ ^T>J ̂ ^ / ?— ?O^**"~\^ '̂ k 4*5, i "^ C^ . . -i ^ •* *J~ \ ^^

_•',_ L , v ," \: ' -'.-r r
Actions:

1. If holding times are exceeded, all sample results are estimated (Jy(UJ).
'2. It holding imes are grossly exceeded (>=irnoiaing time), aeieaea results are
estimated (J), and non-delected results are rejected (R).

Preservatives:
A. Preserved w,'HN03 and cooled to 4°C
B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By Date:

ANALYSE . HOLDING TIME PRESERVATIVE

1
Metals

Mercury
| 180 days

| 28 days
Cyanide (14 davs

AQUEOUS

pH < 2 w/HNOS. 4 Deg. C

pH < 2 w,'HNO3. 4 Deg. C

DH>12w/NaOH. 4 Dea. C

SOIL

4 Dea. C
4 Dea. C
•: Dea. C

Holding Time = Analysis Date - Collection Daie

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

Inorc98.xls



11 A. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH:_

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

TECH LAW

Analyts

*. _jk1 1

ICV
CCV

ct~\r

TRUE

u.-^o

Found

f^^ * * -*

%R

£«-<

Action

.-~~^

/

/

/ f-J

/ ^./ f\r
U /.
4^

Samples Affected

<0^<?Ci ^-3, t^\—

/

\

}
V •

COV run after CRI, every 10 samples and at end of sequences? (CLP only) XES No

W as a CRDL check sample (CRI) analyzed at the beginninc and at the end of each sample run (CLP only)? Yes No

COMMENTS

Actions:

ICWCCV Actions:

Detected results

Non-aetected Results

PERCENT RECOVERY/
<75% 75-89% /90-110% / 111-125% >125%

R J / V / J R
R UJ / V / V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).

Inorg98.xls



IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH: 0

TECHLAW

List all mercury results that did no! meet the percent'sccvery criteria for the ICV and/or CCV standard.

ICV
CCV

"

TRUE

».\

Found %R Action

.

/" v

/ <

/ (V

(Mr*
\^L-.1—

Samples Affected

^-xV WW ..Si--vTU3

/
y

\
[)
J

1 . Were the correct number of standards and blanks used to calibrate the instrument? ^fes) • No

2. Is the initial calibration correlation coefficient > 0.995? ^es__^> No —6 — ^- O / n . ^ ^

If no, list affected analytes and samples: 1 V-H.J- ^ C v

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) Yes No

4. CCV run after CRA. every ten sarnoles and at end of sequence? Yes . No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT REC

<65% 65-79%

R J

R UJ

:OVJ

>135%
R

V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results'as estimated (J)/(UJ).

Inorg98.xls



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET -- BLANKS

X JX-i.3 (^-A^ BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DL| below. U?e one worksheet for soil matrix and another for water matrix.

Analyte

^e.
•"2,-<--

P>v
CJ*
<£j^

r->U-
*

ICB
CCB

PB/MB

eC£><

^ v/

2-«N$<«-

^c:— -

IDL

P\<- "^

Blank Cone.

•a Q\T ̂  '
C*!-^^

i~L^

2^O

'̂ °

-^

VCr^ ,

5 • Bl. Cone.

v^-S
• r)Ct '^\
i^. \f ^T

(£0

^ -> <

L^>

2-v-N (• U

Action

.

- -

fx\ fc- 0-V^

iA^r
% 0:
-7 C.

•<f d
v"C
•^

Samples Affected

.ft^v VvQfK
j^\v -? {c*> o--- r-tr~~

^svy ^ ^^TC

^ V

J^>vv ^

i *

-c- rt!.'"^^

5 ^

•^ . U j- c<c,L-̂ .W_i. ^

^
L^

• -^

NOTE: Verify that the absolute value of any analyte concentration in the PB or M3 is < CRDL *

Verify EL-̂ C.,. \\v^ ~V\; J^-t —

One prep blank per matrix sS' £*•»--- <W«^

One prep blank per batch

GB analyzed immediately after ICV

CCB analyzed after each CCV.

Fleld/equipment/rinsate blanks analyzed? If so, include above if applicable to project. • _

COMMENTS ^^ "\

/ \
Actions: / I v )

1. If |Blank| < IDL, no action is Taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).

4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* if blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* f blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).

Ct-°'

Inorg98.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

. BATCH: V?

NOTt: The sample results can oe accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution. _.___ . r , i Vj> .

Examine the samole results in uo/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

0-0 0^-Cb

c?-o o-t— ja,

Anslyte

1

Sample Result ICS Value

/̂ Oi/Xî
i.

Comments

1 > .pCi.;̂ V

List any analyles in tne ICS AS solution that did not meet the criteria of 80-120% R.

Analvte %R

I

Action
.

Samples Affected
, /x. v.v \. a f", — v~"> T\"(-._r-*> \ x. \^!_JV-'^^ tL O1 V. *— u v

CLP Protocol Only £,wc_-<_
Were Interference Check Samples run at the beginning and end of each^mple analysis run, or a minimum of twice per S-hour shift (whichever
is more frequent)? Yes No ./

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120% >120%

R J V J •

R UJ V V

Inorg98.xls



TECHLAW

'V. INORGANIC ANALYSIS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

'List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Ma, Al and Fe for soil samples, and Co, Mg, K and Na for water samples. .

If the sample result exceeds ihe spike added Sy a factor of 4 or more, no action is taken.

Sample ID

.CP -̂A

i
t

U-2-?

PV\.
~> l

Analyte

PVS

&S
<L^

ANYN

D\O.
1 •
Qo-

'S^-\

LA f^V
I i^jr- £\

-. V^-^

Spiked
Sample
Result

£9-?.
«UJ ^

--^X-Vo

jf «h. î (.i ^

•^ (_A ^^

'^c-1;
•%«•-*-
'-5=-!s~L

•^,7_

A, A-^

^^c^_
' \ tVo

Sample
Results

ii.v

i <<^

Z(s^3

It J>

1^0

' —

1
^-t V./V)
\ x V%

Spike Added

V.jx-

2.0 'i-

<0<-o

JT-'-<"

o. <" •

^>3 . \

,.

%R

' \~\\ ̂

' \\£ '
/ \~^*\
,/f^q.

\~if\ '
'Vv.'

•%•" •'•
"i 9-V ̂
gU r

*£-l,''

\"2,1~(-

Action

s -3

-5,

••^
^
— -

i/

jf

/

^ \ ^V""*A

/
^,

(ei'W )

Samples Affected

•̂ =5^ .c\-s» (~\ A '^

f^vv ^^Av, ,

O -̂̂  S->-^5» \ j-J;A .•^i^i-.l'̂ i'i'i.'l

/ £/ S'-')'>
<> -̂ ̂ -^'^

•'Vv^ ̂ ,-v>

-p»vv s-A-^ r*'

i/i, f-w/j * i.
rsO>-c- *^5-^ -<: '̂v>\ ^'

'Urc\ ous.— > *J^*N

C_>^-^ 'si- c«_^~\v.
,-^jV- /K^Oa^U.^.

<-i,sJ^.W.X. — j— V

v^^^o. vcl^L

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more freauenO? Yes No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA

3. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS

•JSUH \^ ^3 o--"- *- c^r ^<^ ->
— '

Cs-X , C X^v ^<- T=:-̂ ~ "> -*-*(=•

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY

< 30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

J^W ^-^v

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: ^

TECHLAW

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD

.-:

Difference3

.;.

Action

A n
/^1 c

Samples Affected

rv Q-^1

» V

.k* /
^i f

I -,\S('/
v\A ( ̂ '
' " QJ$>

*

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%. '
If either-sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) al! sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the P>PD is > 35%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = [Sample result - Duplicate sample result!
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -- LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List all parameters that do no! meet the percent recovery criteria.

LCS ID Analyte True Value Found Value %R Action

c
A \~\r~
IV"i

Samples Affected

^ O'V
*~ — " I/

NDte:

LOS with the same matrix as samples must be prepared for each SDG.

CDMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Nun-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Outected results
Non-detected results

<50%
R
R

BELOW
CONTROL

• LIMITS
J

UJ

PERCENT
50-79% 80-120%

J V
UJ

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: ' BATCH:

Serial dilution criteria on'y applies if the original sample result is at least 50' IDL and %D > 10%.

Analyte

C

C^

IDL

^\^>

G.T>

50* IDL

0 ^c«£

\*\X

Sample
Results

-71^

!

Serial Dilution
Result

—

•3-V-v

• % D

/I- »

/

Action

"3

Samples Affected

-^-^O^

<-<£* L.V. C ^\ O

CA ' Co
(

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed witnin
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS C ̂ - -"^J^ £\.ti. i * "-

•

Actions: ^—-~~

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inora98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH: O

Describe any raw data anomalies (i.e., baseline shifts, negative absorbances. transcription or calculation errors, legibility, etc.

I:. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

A.'V:>

2. Were 1C? linear ranges obtained wifetfT-S-npnths of. 3n& Preceding, the sample analyses? No

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? _ ,ygs, - No NA

S. Were instrument detection limits present, found to be less than or equal to the CRDL, and
preceding, the sample analyses? _ ye~Sj _ No _ • _ NA

wi;hi-i •>. r-m-.thc _nf_

E. Were all sample results reported down to the IDL if running CLP protocol? Yes NA

7. Were all sample results reported down to MDL if running SW-846 methods? Yes NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? _ Yes No

COMMENTS

JTJ

, Ce. -.

Inorg98.xls
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Techlaw, Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Amy Sallow - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3
D3L190461

ihis memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the mstal results by Methods 6010B, 6020, 7471A,
and 7470A for Laboratory No. D3L190461 from Severn Trent Laboratories, Inc. This
report consists of the validation of 14 solid samples and one water sample collected on
December 19, 2003, and analyzed on December 31, 2003 and January 5, 2004 for ICP

.metals; on January 7, 2004 for ICPMS (water sample only); and on December 30-31,
2003 for mercury. The field sample numbers and corresponding laboratory numbers are
presented below:

-SieJ^^leiiumBerfliit^i?
01-VBOU3-SB-0001-AT

01-VBOU3-SB-0001-B
01-VBOU3-SB-0001-C
01-VBOU3-SB-0001-D
01-VBOU3-SB-0.036-AT

01-VBOU3-SB-0036-B
01-VBOU3-SB-0036-C
01-VBOU3-SB-0026-A
01-VBOU3-SB-0026-B
01-VBOU3-SB-0026-C
01-VBOU3-SB-0012-A
01-VBOU3-SB-0012-B
01-VBOU3-SB-0013-A
01-VBOU3-SB-0013-B
01-VBOU3-RJN-0005

|Eal3i3fafer^iiSa\nplej!l';fumbeE |̂i!
D3L190461-001
D3L1 9046 1-002
D3L190461-003
D3L190461-004
D3L1 90461 -005
D3L19046 1-006
D3L190461-007
D3L190461-008
D3L190461-009
D3L190461-010
D3L190461-011
D3L190461-012
D3L190461-013
D3L190461-014
D3L190461-015

denotes full validation

Validated By:_

D3L190461m
Amy Ballow fj r

Reviewed By:_
Bill Fear



Techlaw. Inc. Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-S46, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-S3-0001-A and 01-VBOU3-SB-0036-A were randomly selected for
full validation. Cursoiy validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L190461m



Techlaw. Inc. . Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation '

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations •

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recovery of mercury was within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recover)'.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

D3L193461m 3'



Techlaw. Inc. .. ..... . Data Validation Report

The rinsate sample..01-YBQU3-RIN-Q005. reported detected results for aluminum at 110
ug/L, calcium at 280 ug/L. iron at 220 .ug/L, and manganese at 12 ug/L. Qualification
was not necessary because the sample results for these elements were above the blank
action levels (greater than the RL and five times the rinsate blank value).

Interference Check Samples

All interference check sample percent recoveries were within acceptable limits.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
samples were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed sample 01-
VBOU3-SB-0026-B and on samples from another SDG (D3L180365-001 and
D3L180365-002) for ICP rnetals and mercury analyses.

The following detected sample results were qualified as estimated (J) because the spike
recovery at 134% was greater than 125%:

• Vanadium in all solid samples (all samples except 01-VBOU3-RJN-0005)

The following sample results were qualified as estimated (J/UJ) because the spike
recoveries were less than 75% but greater than 30%:

• Antimony (33%/35%) in all solid samples (all samples except 01-VBOU3-RIN-
0005)

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the im-spiked sample amount was greater than 4 times the spike value and
the recoveries were no applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory flagged the water recovery for aluminum at 122% as outside the
laboratory QC limits of 83-119%. No action was taken as the recovery was within the
validation limits of 75-125%. Additionally, antimony and vanadium were not flagged as
being outside QC limits in the solid MS/MSD analyses because the recoveries were
within the laboratory limits.

D3L190451m



TechLaw, Inc. ' Data Validation Report

Post-digestion spike recoveries were not provided for vanadium and antimony. No action
is taken based on post-digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5 A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated from the MS/MSD RPDs. All RPDS were
within QC limits.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses for both matrices. All
recoveries were within the laboratory QC limits for the solid analysis and within 80-
120% for the water analysis. No calculation errors or transcription errors were found.

Serial Dilution Analysis . . •

The laboratory performed the serial dilution analysis on sample 01-VBOU3-SB-0026-B
and on a water sample from another SDG.

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:.

• Manganese in all solid samples

The serial dilution result for manganese was not flagged by the laboratory. All other
%Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

D3L190461 rn



Techlaw. Inc. Data Validation Report

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

D3L190461m



Techlaw. Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity'because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions .and
reanalyses.

D3L190461m



I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

TECHLAW

oi
05

y OS_

1

6

il

13

List all analvtes which do not meet holding time criteria

Sample ID

til-Vb&43-5t!>-6!MlA

<\

58-^DI-B

3h-e£>d}-C
58 ~QOi3[~l}

Sfi'5&3^*^

se-^s^- 6
56-AW^-^

Sd-tote-A
3&-&0%>&^

3d-G££>-£

S8-OU2.-A

OG\S.'£>

&)13~ A
0I-V&OU 33bOO\$ B

'f\G}-v%Si$R)ti-(&35
C^s^e }

Matrix

Ocl'fr

R>'r&$?

1

*Fvl] V*)'J-

List Pre-

servative

(A, B, C)

hlcnf

HWs/

Date

Collected

l2-fl-63

'Metals

Analysis

Daie/s

1-504 1)2-31

•Hg CVAA.

Analysis

Date

J2-JH03

1

Lr J-

1-7-63

—
12-36-CZ

'CN Analysis

Date
Analysis

Date/s

1 '

No. of Days

Past Holding

Time

0

Action

Nottf

COMMENTS 7e/>O = Z 3 'f/

1. If ho;ding times are exceeded, all sample results are estimated (J)/(UJ).
2. If holding times are grossly exceeded (>=2'holdmg time), deisc'.ed results are
estimated (J). and non-detected results are rejected (R).

Preservatives:
A. Preserved W/HN03 and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Valicsted by: Date:

Review By: Date:

ANALYTE HOLDING "IME PRESERVATIVE

Meiais

Mercury

Cyanide

' 60 aays

28 davs

AQUEOUS

pH < 2 WHNO3, 4 Deo. C

;H < 2 w'HNO3. 4 Deg. C

14 days |oH > "2 w/NaOH. 4 Deo. C

SOIL

4 Deg. C

4 Dsc. C

^ Deg. C

voiding Time = Analysis date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA. Inorg98.xls



IIA. INORGANIC ANALYSIS WORKSHEET -- ICP CALIBRATIONS
TECHLAW

BATCH:

List all ICP analytes';hst did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV). • .

Analyte

IftP

'

ICV
CCV

rev
<2CV!5

TRUE Found %R

\w-r,o2
• -U

Action

fJon<

I

I

Samples Affected

4)) "A *.'/*,*

(

CCV run after CRI, every 10 samples and at end of seauences? (CLP only) Yes No N/^CL"?

W;is a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS

Ac;ions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<75% 75-83% 90-110% 111-125% >125%

R J V J R

R UJ V V V '

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). Mora98 xls



IIC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercurv results iris', did not meet the percent recovery criteria for the ICV and/or CCV s-anriard.

ICV
CCV

H" IN
Oc\k

TRUE Found %R

dQ-\2ff

Action

M>/»£

I

Samples Affected

/All %> fiMVcfi*A

1. Were the cc'rec; nuTiber of standards and blanks used to calibrate the ins-rumen'? (Yes__^ No

2. Is the initial calibration correlation coefficient > 0.9S5? <fY^r> NO Q.W^S
If no, list affected analytes and samples:

3. Was a CRDL check sample 'CRA) analyzed at the beginning of eacn samole run? (CLP only) Yes No fJo(l-()Ll

4. CCV run after CRA. every ten samples and at end cf seauence? .Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

R

R

PERCENT RECOVERY^

65-79%

J V

JJ V

121-125%

J

V

>135%

R

V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ). Inorg98.xls



TECHLAW
III. INORGANIC ANALYSIS WORKSHEET --

MATRIX: < >. 1 /l^^e/

BLANKS

BATCH: D3L)/:)d^)

L ist the highest positive AND- negative blank result >=!DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyie

\

rc? tit** \
^.\ /

$0 U*tv
0 3*1 J

TC,P\ iStJ&f
•j-JLy Soil^y

Ri'nStJt

0\- WJ0U5 •/?!*/•#!

ICB.
CC3

PB/MB

^76 -

k /to/

T££>
GC*B^>

^
\\
r\

Fc
r*?^

IDL Blank Cone.

r A)) A/£>

"AD A/'-/

\

V All A/
y

5 " SI. Cone.

J

£>

Action

V^fiay-s'fli'"''^/fi'^\
ID 6
2.06

100
la

| \o ^L

2&G
226
12.

^53 '"^/r5l Arehg,

Wo
JJfi
^>

i
«]-
^ . .

Samples Affected

A// 61 A/ A</v/<t>9

X-vJ"* \

ii \ A/o Ar/i'&Ji
1 ) -
I /

'

r^OTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL "'

Ve_rj*y

C>ne prep blank per matrix

One preo blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks' analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

1. If ]Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample re.-jlts > = IDL and < 5'Slank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |3lank| are estimated (J).

A. If Blank = < -IDL then all non-detected results are estimated (UJ).

' If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 "Blanks and < 10" Blank are estimated (J). Inora98.xls



TECH LAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, re and Mg are less than or
equal to the concentration found in the ICSA soluticn.

Examine the sample results in ug/L and list any Al, Ca. Fe or Mg results that are greater than the ICSA values.

Sample ID Ar.alyte

-oi \ pill *»U
-OS /

VJ

Sample Result ICS Value Comments

/*i / j ~7* ̂  /~' A. /
( }l£&'^[ ^ J O *~*t *r

S "

List anv ar.alvtes in the ICS AB solution that did not meet the criteria of 89-120% R.

Analyte %R Action Sampjes Affected

M-na9. / A\\ S

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis ;un. or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Detected results

Ncn-detected results

PERCENT RECOVERY
<50% - 50-79%

R . J

R UJ

30-120% >',20%

V J

V V

Inorg93.xls



TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH:

Note: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |IDL | that should not be present

(acply only to samoles with elements identified at concentrations above the ICSA on the previous page).

Analvte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

A/L

A/A

Actions:

I' the ICSA value > the positive IDL:

' . For non-detected results, no action is taken.

;:. Estimate (J) all detected results < - 5*ICSA.

Tthe ICSA value < -IDL:

'.. Estimate (J) detected results < = 5" |ICSA|.

I . Estimate (UJ) non-detected results. Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: &• TCH:

List all parameters that do no; meet the percent recovery criteria. Note: The pre-dicestion spike recovery criteria are no! evaluated for Ca, Wig, K,
Na, Al and Fe for soil samples, and Ca, Wig, K and Na' for water samples.

If the samole result exceeds the soike added by a factor of 4 or more, no action is taken.

Sample ID

A«<Je>>S££

A'.aly'.e
• Spiked

Sample
Result

7Cp\
JJk-l&F $<>>

2£P- Jl

¥£/•£<?-

#3 5>,

Hi)-Kft
rc?

r?sl -a>'e£

' fa r*>J

Sample
Results

} jjd>b':3'.
/

r
^>C«

l̂ )5"0!9
/^5J>I /Z30(5

Sk «
/^sc

V/ A>5

/$$£>

5f ^g, ^

53.5"
1

1
1

Sh.fts.Be.

'

/

'

7005
A

MD

1

35"

i

& 7*4 •*

Spike Added

S&5&
V

> / ft
tiff f

}7.t»
gtj.2
10 Z.

%R

•?s-\is9
\
L

75-I&2

Atfj*'
i&fs^
33 A
35-i-

/05-'
/34 f

\
'i? ̂ wwatftfTl !
J

Action

/\jU<t

V X

A/^'tf.

•r/n* '̂ .
**~

J/UvT
J.

Samples Affected

*?iv> c/-.Vt/i'<s

( DP/)!} ^f

V X

^0 £/.fef>«! /^/3i w/

. . 1

5»»b"N /J..-1 ^•'Kfefc/'O^i/
y J.!;/ 4,.,,V^

-50. U

J> J-S^'lj -- AH we.£ •» r All 5,3,̂  J"

^*.ySt,V- A/6^ F/6^^J/>M |fr
03 ^y?/^ "yiiivf*1 l̂ iTI.̂

,Vtf <s///S' e^eJA rsp<oj>&*lf
\>ka(

1. Was a pre-digestion matrix spike prepared at tne required frequency of once every 20 samples, or every SDG (whichever is
more freauent)? Yes No ,

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver that did not meet the pre-
digestion matrix spike recovery criteria? Yes . No NA

3. Was a matrix spike oreoared for each different samp e matrix? Yes No ,

COMMENTS*"** pe ; Star} f. rssuU >*$* 5o,L« -Nt>/<&?) /S*•/ A\,Ft, fin n&>fe '"i'Spik • *&Ac.
r i

/A/fi.' fil * /?5D-'/.2£?- at}h'0& i*a/fafe M% Vw-b/- &~l25% s

*. f * /i * . ^ \ \ f n r j\ / '

1. If any analyte does not meet the °/- IJ, criteria, qualify sll associated samples using the following criteria:

Actions:

PERCENT RECOVgEi

< 30% 30-74% ^75-125% ^ >125%

Detected results J- J V J

Non-detected Results R UJ V V.

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

/ 1>~c Lr
-

>A

v^v .\j

lnorgS8.xls



VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: S*-i AU» BATCH:

TECH LAW

L st all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

Use

COMMENTS

Actions:

1. AQUEOUS
If DCth sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL. and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If Doth sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If sither sample value < 5"CRDL, and the difference between the duplicate and the original is > 2'CRDL, estimate (J)/(UJ) ell sample results of the

D.fference = [Sample result - Duplicate sample resu'1'
ln;lude outliers for field duplicates (if applicable)

N.jte
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: O?> ) /t*Jt*9 . 3ATCH: UOk HUHO 1

List all parameters tnst do net nee! the percent recover1 criteria.

LCS ID

l£> ~5,,L
jpp*LL }

LCS/USb
A/W<y

~2CP* M$

Analyte

\ ^£5eJy
V

True Value Found Value

I

% R

% jihib
Sfl

P8-12&J

f^

Action

/Jr«Z

k/ets- *

Samples Affected

/^

S

^
/ /?/^)rj

s?> S

Oke* </
^

Note:

LCS with the same matrix as samples must be pieoareci tor each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have ni. control limits An aqueous LCS is not -equired for CN and mercury.

PERCENT RECOVERY
1. AQUEOUS ' <5Q% 50-79% (So^2^ >120%
Detected results R . J V J
Non-detected results R UJ V V

2. SOLID LCS
Recoveries stipulated by EMSL . — -,

BELOW /WITHW A3OVE
CONTROL /CONTROL CONTROL

LIMITS I LIMITS) LIMITS

Detected results J \i J
Non-detectes results UJ V V

Inorg93.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: .Soi ) / AJoJi? BATCH:

Serial dilution criteria only applies if the original sample result is at leas; 50' IDL and %D > 10%.

Analyte

cSWtfC'.
nn

^ ^tfl-Vfi*

IDL

.
-olhr

0.5*
lus-s/i-o;:

50'IDL

27
-6-B

I

Sample
Results

.5/r/.2£

Serial Dilution
Result

36U.&

%D

W.Z

Action

3- All
Sol«*

Samples Affected

f . M<^ n*** J -
/ill ywiA-s7.l*J"-*7

lr> DUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed ior the following

COMMENTS /\ 5 - «ft.£ .- sSflTDl*/ JCL "I A &50- ws)
/*?, *5I?\ IS-oZGLS TDL'OSi /f&>27}er

Autions:

E:;timate (J) detected results if %D is > 10%.

N2IES

If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorc98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

TCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, iransoription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the 1C? instrument or the calibrated range of the AA or Cyanide instrument, and'
were no: reanalyzed.

3. Were 1C? linear ranges obtained witnin 3 months of. and preceding, the sample analyses? • No

10-3)63

NA

. Were 1C? interelement co-'ections obtained within 12 months of, and preceding, the sample analyses? No MA

5. Were instrument detection limits present, found to be less than or equal to the CSDL, and obtained within 3 months of, and
^receding, the sample analyses? Yes No NA

15. Were all ssmoie results reported down to the IDL if running CLP protocol? Yes No NA

7. Were all sample results reported down to WiDL if running SVV-845 methods? Yes NA

8. We*e sample weights, volumes, percent solids, and dilutions used correctly wnen reporting the results? Yes No

COMMENTS

Inorg93.xls



TechLaw, Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Ken Schroeder - TechLaw, Inc.
February 17, 2004
VB 1-70 OU3 .
D3L190464

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6Q1QB and 7471A for
Laboratory Lot No. D3LI90464 from Severn Trent Laboratories, Inc. This report
consists of the validation of 20 solid samples collected on December 18 and 19, 2003 and
analyzed on January 1-5, 2004 for ICP metals and on December 31, 2003 for mercury.
The field sample numbers and corresponding laboratory numbers are presented below:

T;i el d<:S ample Numbefe;^^'^:;;^;;?- ^
01-VBOU3-SB-0033-A
01-VBOU3-SB-0033-B
01-VBOU3-SB-0033-C
01-VBOU3-SB-0033-D +
01-VBOU3-SB-0033-E
01-VBOU3-SB-0037-A
01-VBOU3-SB-0037-B
01-VBOU3-SB-0037-C
01-VBOU3-SB-0035-A
01-VBOU3-SB-0035-B
01-VBOU3-SB-0035-C +
01-VBOU3-SB-0024-A
01-VBOU3-SB-0024-B
01 -\ -3UU3-SB-0024-C
01-VBOU3-SB-0024-D
01-VBOU3-SB-0025-A
01-VBOU3-SB-0025-B
0.1-VBOU3-SB-0023-A
01-VBOU3-SB-0023-B
01-VBOU3-SB-0023-C

.IJab'bratb^S^plfe^unibeiS:^
D3L190464-001
D3L 190464-002
D3L190464-003
D3L 190464-004
D3L190464-005
D3L1 90464-006
D3L190464-007
D3L1 90464-008
D3L1 90464-009
D3L1 90464-010
D3L190464-011

D3L1 90464-012
D3L 190464-0 13
DILI 90464-0 14
D3L190464-015
D3L190464-016
D3L190464-017
D3L190464-018
D3L190464-019
D3L 190464-020

-r denotes full validation

Validated By: .

D3L190464m

Reviewed By:
Amy



TechLaw. Inc. ; Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples 01-VBOU3-SB-0033-D and 01-VBOU3-SB-0035-C were randomly selected for
full validation. Cursory validation was conducted on all remaining samples. The data
were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations

Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D3L1S0464m



TechLaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory'. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recover)'.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency. All
non-detected results were reported to the reporting limits. Detected results were not
reported below the reporting limits.

D3L190464m



Techlaw. Inc. Data Validetion Report

The following sample results were qualified as non-detected (U) because of
contamination found in the calibration blanks bracketing the sample analyses. The
sample results were less than five times the blank result.

• Lead and potassium in sample 01-V30U3-SB-0033-D

Xo action was required for additional blank contamination because the sample results
were above the blank action levels.

No field blanks were provided in this SDG.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
samples were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample 01-
VBOU3-SB-0023-A for ICP metals and mercury analyses.

The following detected sample result:- were qualified as estimated (J) becaus? "he spike
recoveries were greater than 12i%:

• Vanadium (127%) in all samples

The following sample results were qualified as estimated (J/UJ) because the spike
recoveries were less than 75%, but greater than 30%:

• Antimony (3 S%/3 9%) and zinc (41%) in all samples

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the unspiked sample amount was greater than four times the spike value and
the recoveries were not applicable.

The laboratory evaluated the spike recoveries against the laboratory QC limits. As a
result, vanadium and antimony were not flagged as being outside QC limits in the
MS/MSD analyses of sample 01-VBOU3-SB-0023-A because the recoveries were within
the laboratory QC limits.

D3L190464m



TechLaw. Inc. • . Data Validation Resort

Post-digestion spike recoveries were not provided for vanadium, antimony, or zinc. No
action is taken based on post-digestion results.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected. Additionally, recoveries for
detected results were calculated using actual results rather than the rounded results
reported on the summary Form 5A.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD RPDs. All duplicate
criteria were met. No calculation errors or transcription errors were found.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses and all recoveries were
within the laboratory QC limits for the solid analysis.. No calculation errors or
transcription errors were found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on sample 01-VBOU3-SB-0023-A.

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Chromium and vanadium in all samples
• Sodium in samples 01-VBOU3-SB-0033-A, 01-VBOU3-SB-0033-E, 01-VBOU3-

SB-0037-B, 01-VBOU3-SB-0037-C, 01-VBOU3-SB-0024-A, 01-VBOU3-SB-
0024-B, 01-VBOU3-SB-0024-D, 01-VBOU3-SB-0025-A, 01-VBOU3-SB-0025-
B, 01-VBOU3-SB-0023-A, 01-VBOU3-SB-0023-B, and 01-VBOU3-SB-0023-C

All other %Ds in the serial dilution analysis were less than 10% or the sample result was
less than 50 times the MDL. No calculation errors or transcription errors were found.

D3L190464m



TechLaw. Inc. Data Validation Report

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
No calculation or transcription errors were found. However, although the laboratory
reported percent moisture values, the results were not adjusted for dry weight.

According to the project narrative, due to matrix interferences, the reporting limits for-
cadmium in five samples were raised.

D3'_190464m



TechLaw. Inc. ; Data Validation Reoort

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D3L190454m



INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES
TECH LAW

BATCH:

List all analvtes which do not meet holding time criteria (0010& I T f/r\

Sample ID

o\-\/BOH3-5B-n33-A

,

,

>

^

1 -3

N/
f \ -&

P&37-K

r

~B
i -C

Ct35-A
|

4
50:

-B

-C.

-f ~A
-8
-c

^ -j>

00 25"- A
J- -B

00 21,- A

' \

-8
-c

Matrix

s»r (
i

1

List Pre-
servative

(A, B, C)

3

v

Date

Collected

13. ?/«3

1

1

12/11(03

i

"Metals
Analysis
Date/s

//f-J/oV-

N

f//-5/cy
\
I

•Hg CVM
Anslysis

Date

c*
V

\

I

L
J/

*CN Anslysis

Date
Analysis

Date/s

No. of Days
Past Holding

Time

O

1

/

_^

Action

X^A/^"
i S

"I
/

/
1

v-

COMMENTS T-ti^ -a*C- / A/O & P2<? #*> <> /(/f/J- s? rs~-£> rT*'^*
' ?

r-wAl Va. ;rfn.4ce*i rw 00 ^f f. O \\ . ./

c t > l
062-

00$

010

0 I I

oif
0 )5

•02.0

Ar.tions:

1. If holding times are exceeded, ell sample results are estimated (jy(LIJ).
2. If holding times are grossly exceeded (>=2'no!dmg time), detected results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. Preserved W/HN03 and cooled to 4

B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By: /, Dste:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyaniae

AQUEOUS

18Daays pH < 2 W/HN03, 4 Deg. C
26 cays |pH < 2 w/HNOS. 4 Deg. C

lidays jpH > ',2v.'/NaOH, < Deg. C

SOIL

4 Deg. C

4 Deg. C

A Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON P.EPORT MATCH RAW DATA. Inorc98.xls



IIA. INORGANIC ANALYSIS WORKSHEET -- ICP CALIBRATIONS

BATCH:.

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

TECHLAW

Analyie
ICV

CCV
TRUE Found %R Action

/l/0*£

Samples Affected

/HfvJij&'ti. qo -no*?*
/

*~

I

CCV run after CRI, eve'y 1 0 samp es and at enc! of sequences? (CLP only) yes/ No

Was a CRDL check samole (CRI) analyzed at the beginning and at the end of each sarrole run (CLP only)? Yes No (fJ A ^>

COMMENTS

A:tions:

ICV/CCV Actions:

D steeled results

Nbn-detected Results

PERCENT RECOVERY

<75% 75-89% 90-110% 111-125% >125%

R J V J . R

R UJ V V V •

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). |norq98 XlS



IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE Found %R Action

N&nt^.

Samples Affected
• /

&(( C,f-,'-^-efr'~a »^c"f - l/

1. Were the correct number of standards aid blanks used to calibrate the instrument? &2* N3

2. Is the initial calibration correlation coefficient > 0.995? Vssx No & , $ ? ? 0 ^

If no, list affected analytes and samcles:

3. Was a CRDL check sample (CFW analyzed at the beginning of each sample run? (CLF only) r^es/ No

4. CCV run after CRA. every ten samples and at end of sequence? T^t? No

COMMENTS

PERCENT RECOVERY
<65% 65-79% / 80-120% \ 121-135% >135%

Detected results

Non-detected Results

R

R

J

UJ

J

V

R

V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily.and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ). Inorc98.xls



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET-BLANKS

S+;/ BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

AM
Analyte

r>b
Pt>
K

ICB
CCB

CC^ 1 ^?

C £ ̂  / j^

ccg> 17

RL
IStr

0.003
>J

1.00

Blank Cone.

0.00^3
e.ool D

1,3 5??

5 * Bl. Cone.

0.01^7
o.onl.
(s.'Vi'J

^-7
1^7 Uon<_

l.7t U
t»T? U.

Samples Affected

( AsSec. 'stifles >J£"X )

OO^f"/'/

OP4- /

NOTE: Verify that the absolute value of any analyte concentration in the PB or NIB is < CRDL *

Verifv *^*tr~Cf (\ \\ \>O \ ecu \ L \ o \ 9 . o \ t \ . OT.O \ COB- \~T\i i i / , ,
One preo blank per matrix

One prep blank per batch ^^t-e^TZTr P f\ H CV) \Ctfc \5\OPl- 00 S\CC-& \ f c> \ t>0S — O 'V \£«-B If \

ICB analyzed immediately after ICV x -r-^f /* | /5"/c>4) \CC-B 17 \ Ot>l - C£>8 \ CCg IB \ 6C«l - e 17 \ CCB » °\. 1 O\S - OW>\

CCB analysed after each CCV. •/

COMMENTS AV\ V,ii,K.S r-rpo^eJ? 4-o ^ L .

/%\l Pr^p Uft«|C5 -^-^.L.

/actions:

',. If |B!ank| < 1DL, no action is taken.
!!. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
'.i. If Blank = < -IDL, all sample results > = IDL and < 5* IBIank] are estimated (J).
•I. If Blank = < -IDL then all non-detected results are estimated (UJ).
'' If blank concentration > CRDL, all detected sample results < 5 '.Blanks are rejected (R).
1 If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

3ATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Wig are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ua/L and list any Al, Ca. Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result

•

ICS Value Comments

Afl ^ \CSft values
Cr~ £u U ua t'irJU4ruDv.
' <^lA^rxl<*S .

\

List any-aralytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte %R Action

A/&* *-

Samoles Affected

A// ,A*^,'* $0 -1-2.0 ->r>

I

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS i=u.H va^-rf.-tii. -f«^«/*r = 0 0 V f- ( O i l .. ,f j. ,

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<5C% 50-79% 89-120% >120%

R J V J

R UJ V V
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TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH: S>2 L\°\

Note: For the CLP protocol only, report the concentration of any snalytes detected in the ICSA solution > |IDL | that should not be present

(apply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyte ICSA Result Action
Sample/
Result

Sample/ ,
Result

. ..Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

|\J

Actions:

I: the ICSA value > the positive DL:

1. For non-detected results, no action is taken.

;:. Estimate (J) all detected results < = 5'ICSA.

I: the ICSA value <-IDL:

1. Estimate (J) detected results < = 5' |ICSA|.

*. Estimate (UJ) non-detected results. Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET -PRE-DIGESTION MATRIX SPIKE

MATRIX:_S*_/J _ BATCH: 1>3 ?0

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

0\$ *

1 Mi,

1 m
* AiJD

Analyte

S D

1

V
"Z-*

1

Spiked
Sample
Result

11.2

U.f

qf.f
114-

Sample
Results

A/J>

4
30
^3

Spike Added

•*"?/*:<)
5~O. o

±

5~o.o
S~<?.£>

%R

3^.^-

39.0
!Z$ '

<-}2.

Action

\ =r/«r

3~ ' ® '
r/ur

Samples Affected

ALU

A^-i- f&l! <vi«- ett4e<d-jj

A t-L r i- - " ;

/^7^ , ^^^ /gP(^ //^sTj-

<t*e.*e-/- ^J"-/2J-̂ >
0 .

S*^> asrc/ \S UJ-&6f *7 o~7~-

-£/*?<?{ 0?*
' / /

I
1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more freouen!)? fS5s> No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix ssiKe recovery criteria? Yes C^Sx NA _

2. Was a matrix soike prepared for each different sample matrix? (Yes) No

COMMENTS .fiu^-e. > ^X «*//£ -An A-/ 'f?e~/»t»^r ' -A ' ' / s

O 1% aJstt L*X£^ -£-7 t**&t~c,Ui'~v fi? CT--

1. If any analyse dies not meet the % R criteria, qualify all associated samples using She following criteria:
Actions:

PERCENT REC

<30% 30-74% ''75-125% " > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET ~ LABORATORY DUPLICATES

$.; /

TECHLAW

MATRIX: BATCH: , . , . . . ._ ..,

L st all carameters that do not meet RPD or C.RDL criteria.

Sample ID Anslyle
Sample
Result

Dup. Results RPD Difference3 Action

/I/O ft f

Samples Affected

At/ Afl>5 *2S~ <?* .

•

COMMENTS UO>L T* 5 //*£"£> [K cj(o_c* (fTT $ Uf\ \ccdr- -e-S-
' VJ -

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.

If itither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If l;oth sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.

If uiiher sample value < 5*CRDL, and the difference between the duplicate and the original is > 2'CRDL, estimate (J)/(UJ) all sample results of the

Difference = JSample result - Duplicate sample result]

Ncite
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -- LABORATORY CONTROL SAMPLES

MATRIX: BATCH: 3L \ <={ Q U C, <4
List all saramelers that do not meet the percent recovery criteria.

LCSID Analyte

I

True Value Found Value %R Action

A/'chf

Samples Affected

#//v»*^/« $D __/2^^»
fatlfv>~fci'>> ?*i'l ^^
/W/7^0

.

\
Note:

LCS with the sarre natrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is net required for CN and mercury.

PERCENT RECOVERY.
1. AQUEOUS
Detected results

Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Mori-detected results

<50% 50-79%
R J
R UJ

BELOW
CONTROL

LIMITS
J

UJ

80-120%^ >120%
V J
V V

WITHIN /
. CONTROL!/

LIMITS
V
V

ABOVE
CONTROL

LIMITS
J
V.
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

MATRIX: So ,' ( . . BATCH: PgLI^P

.'Serial dilution criteria only applies if the original sample result is at least 50* 1DL and %D > 10%.

Analyte

Cv

V
/sl<x.

,

IDL

*"\ H»/L

•?.<i K./£,

|00 M4 /L
/

50-IDL .

l«5W*
\lo ujl1-

^£>C(> »« f^

Sample
Results

l l«?.0fc

3C?5..^D

5 107. or

Serial Dilution
Result

143. It

tsr^i
tV?7. 8

%D

)<?.<?
io.4'

i*.S

•

Action

T ©

T^
7 ©

1

Samples Affected

ALL
ALL-
00} . Ct>f£>t>7 Dt>% tut-.
<PI3 . o/'f D/t, 0/7

613 ', oiY o-z-oi *

IMDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Ssrial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes fao/
Sanal dilutions were not performed for the following:

COMMENT'S S-C.r^\ JL'l. r-,*uH-.kx /^«- *WWwf -f-o^^a^ Jl.-U^. ^ e ^ f c f - f "

Ire p»y^-ft)L tr-. Pe>r»^ *\ yU« S " d O O U . _
.

^e, /^.r Pa^is -rr7 ^P^ 3-0 *,/?/&• ~T2>~

ADtions:

Estimate (J) detected results if %D is > 10%.

NOTES

If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls



TECHLAW

X. METAL ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: T>3 i- \ °( 0 ^ k <-/•

1. Describe any raw data sno-nalies (i.e., bass-line shifts, negative absorbances. transcription or calculation errors, legibility, etc.

o_

?,) f&lg ,f PP^ 10 clo
-fe

C u.

2. List results that fall outside 'he linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were pot rear.alvzed. _^-

3. Were IGF linear ranges obtained within 3 months of, and preceding, the sample analyses? Yes (̂ Ng^ NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the samcle analyses? (Yes) No NA

5. Were instrument detection limits present, found to be less than orjgqual to the CRDL, and obtained within 3 months of, and
preceding, the sansle analyses? Yes ^°) ; NA

> 3

6. Were al! sample results reported down to the IDL if running CLP protocol? • Yes No

7. We're all sample results reported down tc MDL if running SW-S45 methods? Yes

-Up
8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the resulis? f'Yes ; No

COMMENTS 'Pu s) n

o V\ -

I krv <^ac^-^icL>. l^r>xi, mifC&
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TechLew. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
March 12, 2004
VB 1-70 OU3
R8-040018

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 200.7, 200.8, and 7470A
for Laboratory Lot No. R8-040018 from the USEPA Region 8 Technical & Management
Services Laboratory' Service Program. This report consists of the validation of three total
and two dissolved water samples collected on December 12 and 18, 2003, and analyzed
on January 5 and 6, 2004 for ICP metals; on January 7, 2004 for ICPMS; and on January
7, 2004 for mercury. The field sample numbers and corresponding laboratory' numbers
are presented below:

|Ei|iiKl̂ lSi\ra®iSfiSli
01-VBOU3-GW-0002
01-VBOU3-GW-0003
01-VBOU3-GW-0005
01-VBOU3-GW-0001
01-VBOU3-GW-0004

ifatMimlferii
8-211149
8-211136
8-246851
8-246852
8-246511

ilaM^yl^pleiiumKer^^^
03-E002562
03-E002563
03-E002564
03-E002560
03-E002561

The laboratory used the EPA Tag Number rather than the Sample Identification Number
to identify these samples. The station numbers (the last four numbers of the sample,
number) are also included on the results summary forms.

Validated By:j

R8-040018m
Bill Fear

Reviewed By:.



TechLaw. Inc. Data Validation Report

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses."February 1994.

Full validation was conducted on all samples. The data were evaluated based on the
following parameters:

Data Completeness
* Holding Times and Preservation
* Calibrations

Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
Duplicate Samples
Blank Spikes (Laboratory Control Samples)

* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria Mere met for this parameter

R8-040018m



TechLaw, Inc. ; Data Validation Report

Data Completeness

All data necessary to complete data validation were provided. The raw data were
originally not included, but were provided upon request for resubmittal.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

Although no shipping or receiving problems were noted, sample preservation and receipt
temperatures were not documented. Chain-of-custody and summary forms were
evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficient for mercury was greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. Ah other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.

R8-040018m



TechLaw, Inc. ; Data Validation Rsport

The following sample results were qualified as non-detected (U) because of
contamination found in the calibration blanks bracketing the sample analyses. The
sample results were less than five times the blank result.

• Calcium, nickel, and manganese in sample 01-VBOU3-GW-0005
• Mercury in sample 01-VBOU3-GW-0003

The following detected sample results were qualified as estimated (J) because of negative
blank contamination found in the preparation blank analysis. The sample result was less
than five times absolute value of the blank.

• Sodium in sample 01-VBOU3-GW-0005

No action was required for additional blank contamination because the sample results
were above the blank action levels.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The iron concentration in sample 01-VBOU3-GW-0002 was greater than the ICSA value.
However, no action was required because all sample results were well above any
interference levels.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on various
samples for ICP metals and mercury analyses. No calculation errors or transcription
errors were found.

i'

The following detected sample results were qualified', as estimated (J) because the
associated spike recoveries in the MS/MSD of sample 01-VBOU3-GW-0003 were
greater than 125%:

Arsenic (144.7%/143.8%), lead (159.4%/161.7%), selenium (145.5%/143.9%),
silver (139.6%A37.7%), and thallium (141.3%/141.4%) in samples 01-VBOU3-
GW-0002, 01-VBOU3-GW-0003, and 01-VBOU3-GW-0005

• Beryllium (136.7%/140.9%) in samples VBOU3-GW-0002 and 01-VBOU3-GW-
0005

• Vanadium (141.4%/l44.6%) samples 01-VBOU3-GW-0002 and 01-VBOU3-
GW-0003

R8-040018m 4



TechLaw, Inc. Data Validation Report

The laboratory prepared a new pre-digestion spike on sample 01-VBOU3-GW-0005 and
all recoveries were within 75-125%. However, all sample analyses were reported from
the initial preparation batch associated with the MS/MSD not meeting QC limits. The
post digestion spike for sample 01-VBOU3-GW-0003 was within QC limits, however,
results of the post digestion spike do not affect sample qualification.

All other MS/MSD percent recoveries were within technical validation QC limits of 75-
125% or the unspiked sample amount was greater than 4 times the spike value and the
recoveries were no applicable.

Potassium was flagged as not meeting the laboratory QC limits of 80-120% in the matrix
spike of sample 01-\7BOU3-GW-0003. No action is required because the recovery at
121% was within-validation limits of 75-125%.

Duplicate Sample Analysis

Duplicate sample analyses were performed on samples 01-VBOU3-GW-0003 and 01-
VBOU3-GW-0001. No calculation errors or transcription errors were found.

The following sample results were qualified as estimated (J) because the duplicate RPD
exceeded 20% in the duplicate analyses of sample 01-VBOU3-GW-0003:

Cadmium (23.4%) and lead (22.2%) in samples 01-VBOU3-GW-0002, 01-
VBOU3-GW-0003, and 01-VBOU3-GW-0005

Laboratory Control Samples

The laboratory performed a laboratory control sample analysis for the total metals. All
recoveries were within the laboratory QC limits of 80-120% except for beryllium. No
calculation errors or transcription errors were found.

The following sample results were qualified as estimated (J/UJ) because the associated
LCS recovery was less than 80%:

Beryllium (78.7%) in samples 01-VBOU3-GW-0002, 01-VBOU3-GW-0003, and
01-VBOU3-GW-0005

The beryllium recovery may have been affected by the elevated recovery for the internal
standard lithium observed in the LCS analysis.

R8-040018m



TechLaw. Inc. Data Validation Report

Serial Dilution Analysis

The laboratory performed the serial dilution analyses on samples 01-VBOU3-GW-0003
and 01-VBOU3-GW-0001. All percent differences (%Ds) were less than 10% or the
sample result was less than 50 times the MDL. No calculation errors or transcription
errors were found.

Analvte Quantitation and Reporting Limits (>ull Validation Only)

Analyte quantitation and reporting limits were evaluated. Various sample analyses were
analyzed at dilutions of 2x or 4x. No calculation or transcription errors were found.

R8-040018m



TechLaw. Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

' U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected. •

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

R8-040018m



!. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

TECHLAW

List all anslytes which do not meet rio.d ng time criteria • ^^-J •' '•• • ••• j£XlPx* ^

Sample ID

e-x*-- OG'oTSt

GvxO" CjOi^

€w.-_r J->->£

C-v^-o^o1^

<=^v^.-OJOV.

VcS -v>- s-e ^~

-v.^ & S

4- a\vA-^
<£- T-v-^OsVo

^,-1 -^«VV

<C " ~l~^is'Z*\

±- J--^^vyl_

Matrix

*STJ
I
•̂

•(-"f-u
^

c,ftS-
(NW--2-

60>^>
£?^\

- £b>

<^vx^-v:

List Pre-
servative
(A, B, C)

~^->^

^V

Date
Collected

a\v2i.0\

v2V<,<U\

L

' "^^«V-^

1 L \ilA--i

'Me'.als
Analysis
Date/s

tt/Lrfo^

\ •

y
v\<\^

k,

•Kg CVAA
Analysis

Date

^•*1J^

\ •

\f

iV>W*i
u

Date

v 1>UH

i
a/

Ml\^

^

Analysis
Dste/s

r^v-- •

No. of Days
Past Holding

Time

— o-

"At, &•-'•

Action

*&

^_ Qv-

COMMENTS \V.^ . __\ — „ 2-^s ^ "0. i^. ^ — O>.P 'u

y^. ^s, ^<-, <L>- 1 =>u ^<- f^^ ~^i- , V •- ^cP^-^i/ ; j • j j -j . '

Actions:

1. If holding limes are exceeded, all sample results are estimated (J)/(UJ).
2. li noicing times are grossly exceeded (>=i!-noiaing time), neiectea results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. Preserved W/HN03 and cooled to 4°C

3. Cooled to ?C

C. No Preservative

Validated by:

Review By: Date:

ANALYTE HOLDING TIME PRESERVATIVE

Metais 1 180 cays
Mercury (28 cays

Cyaniae | Todays

AQUEOUS

pH < 2 W/HNO3. ̂  Deo. C

DH < 2 w/HNOS, L Deg. C

pH> 12w/NaOH. ^Dep. C

SOIL

* Dei. C
4 Oeg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: -*" "

TECHLAW

L st all ICP ar.alytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
CDntinuing calibration verification (CCV).

Analyie
ICV

CCV
TRUE Found % R

/

CCV run after CRI, everv 10 samples and at end of sequences? (CLP only) ft

Action

/^~^

/ <v
/ ^
/ r \ v /

f \v /
v \ y^ — "

n

Samples Affected

l-Q^ JTc^-r^i -^

l~Vt 2ECP—-"

^

efe No
lx

W;3s a CRDL check sample (CR!) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS

Aclions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<75% 75-89% 90-110% 111-125% >125%
R J V J R

R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH: Z$s - O

TECHLAW

List all mercury results that did not nest the percent recovery criteria for the !CV and/or CCV standard.

ICV
CCV

TRUE Found %R Action Samples Affected

— \^vJ> r-G^ 6 -> \

.^ S

c^y
rJT/
I/

/'

^^

1. Were the correct number of standards and blanks used to calibrate the instrument? (fes) No

2. Is the initial calibration correlation coefficient > 0.995? p'es} No • O,<3.«i.'i.<?
\^ '̂

If no, list affected analytes and ssmples:

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) Xe£ . No

4. CCV run after CRA, every ten sanoles and at end of sequence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<55% 65-79% 80-120% 121-135% >'35%
R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If trie initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

III. INORGANIC ANALYSIS WORKSHEET -- BLANKS

BATCH:

TECHLAW

List the highest positive AND negstix'e blank result >=|DLI below. Use one worksheet for soil matrix and another for wsler matrix.

Analyte

»yx T=CP

c ^
Cc**.

MM
-*

V^w^

fC

,/J/S

*B .̂—^

}v^
^

=

AJ A
3>-*v

ICB
CCB

PB/M3

^^^_ ^

LX*1^

I I.

°̂ ~!i

pS

--C.̂ x

r^-^^

<T'C\l-\

P3

CCvl, Z,

(^CCl-l,

Ctq> '2-
c-e^.\

IDL

c^-^

IxlU-^

Blank Cone.

^J\r^ ~a

S^ ̂
-/-et

V^°A

' L v ^C
av-v- v

2-"S£
'̂v "3 X"

— n*po-
^s--r:i-

CÎ IA
O'-J's^

•^SS-?

^ '(-?

5*31. Cone.

vtc_

- ^l-\
—

"^T^.C

z^

f 3 f--v

i~M
^.l>-"\

le'CN

>c v -V^
C-I'M
^-?>

"7>f ^- f

[3'V

Action

(A
•* r\

* —

\J\

u
J

)«v5
_-- —

U

—-^
— —

.

Samples Affected

OO^C S"— J><^

.Cx._X. fo u,-^-

C/xfJ? ^-;V£_

-7- ^-^s, — ^_, (c

c;^or

CK~'^\

U->*< <>-—$•<- ^ v^Jv.

>'T%

(S^o^ 'S.-^^v (2 >

S?jV^-- c>\ .0^0^ ^> r^

/i-r~^c L-PS-VX '."
r~-1 \ i.

£,r S^^-" '
*"

i^^ ^-i-j/i-

. — >^-^- /v

NDTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

V.;nfv

One prep blank per matrix /"\ ^) P-̂ -<P 1 4?-^" <^£ ^7 <± •* V-'"^ i-

One crep blank per batch

ICB analyzed immediately after ICV

C 2B analyzed after each CCV.

Field/equioment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*3lank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).

4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).

Inorg98.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

SATCH:
NOT=: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al. Ca. Fe or Mg results that are greater than the ICSA values.

Sample ID

£-fc-=*=2^

0=^ -̂0 0_

Analyte

r-^

Sample Result

70-ly

1CS Value

•2-^

Comments

G-^-o ooo -^- ovr ̂ C^^J

List any aialytes in the ICS AB solution that did not meet the criteria of SC-120% R.
Analyte %R Action Samples Affected

••^3 f̂'— 1 - <-— J_-

CLP Protocol Only
Were Interference Check Samples run at the beginning and endjsf-eastusample analysis run, or a minimum of twice per 8-hour shift (whichever
is mcre frequent)? Yes No ^^" ^\

COMMENTS S P \^e^vVv/

( -— __1-̂ ^

Actions:

Detected results

Non-detected results

PERCENT RECOVERY

<50% 50-79%
R J

R UJ

80-120% >120%
V J

V V

lnorg9S.xls



TECHLAW

IV3. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

=: For the CLP protocol only, report the concentration of any analytes delected in the ICSA solution > |IDL | that should not be present

;asply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result

fl i-t

Actions:

If the ICSA value > the positive IDL:

1. For non-detected results, no action is taken.

2. Estimate (J) all detected results < = 5*ICSA.

II the ICSA value < -IDL:

1. Estimate (J) detected results < = 5* |ICSA|.

2. Estimate (UJ) non-detected results.

Inorg98.xls



i Sample Name: 03-2562 Acquired: 01/06/2004
| Method: IntStc4 Mode: CONC
:
!:.;

3

*•

^

»:

,-

'''

j

6
?*
"y

y.

i
':-

4:'.

;

!

i

*

q

-

I

• <

|

=*

1

1

£

1

,t

i

User: admin
Comment: 8

Elem *
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
£2
£3

Check ?
Value
Range

Elern
Line
IS Ref
Units
Avg
Stddev
%RSD

.#1
22
£3

Check 1
Value
Range

Ekm
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
£2
23

Check?
Value
Range

Custom ID 1:
-2tll49@4x
1

+>y. '/Wo4- Ag3280
328.068 {102}

(Y_3710)
ppm

.04594
.00058
1.2698

.04527

.04623

.04632

None

Be3130
313.042 {107}

(Sc4246)
ppm

.0053

.0001
2.376

.0051

.0054

.0053

None

Cu3247
324.754 {103}

(Y_3710)

ppm
9.3738

.0677
.72170

9.3234
9.3474
9.4507

None

10:13:00 Type :Unk i
Corr. Factor: 1.000000
Custom ID2: Custom ID3:

A13961
396.152 {85}

(Y_3710)
ppm

88.63
1.2S

1.448

SS.36
90.03
87.50

None

Ca315S
315.SS7 {106}

(Sc4246)
ppm

1S4.0
.9

.4793

383.4
185.0
183.7

None

Fe23S2
238.204 {141}

(Sc2552)
ppm

280.4
2.5

.8740

278.6
279.3
283.1

None

Asl890
189.042 {177}

(Y_2243)
ppm

2.8194
.0390

1.3S28

2.7764
2.8525
2.S292

None

Ca3179
317.933 {105}

(Sc4246)
ppm

184.2
1.0

.5666

183.0
184.9
184.7

None __

Fe2599
259.940 {129}

(Sc2552)
>-£aJ»-s

/275y:>
(^~^y

.83 SO

' 273.0
276.9
277.1

None

.As 193 7
193.759 {173}

(Y_2243)
pprn

2.8806
.0364

1.2628

2.8787
2.8453
2.9179

None

Cd2144
214.438 {156}

(Y_2243)
ppm

1.658
.Oi l

.6484

1.646
1.664
1.664

. Ncnc

J "2'<0
/

K 7664
766.490 { 44}

(Sc4246)
PPm

23.06
.54

2.35S

22.49
23.10
23.58

None

Ba4554
455.403 { 74}

(Sc4246)
ppm

.3518
.0063
1.796

.3452

.3523

.3578

None

Co2286
228.616 {147}

(Y_2243)
ppm

.0497
.0006
1.203

.0492

.0504
. .0496

None

Me2790
279.079 "{120}

(Sc2552)
ppm

37.08
.40

1.077

36.70
37.04
37.50

None

Ba4934
493.409 {68}

(Sc4246)
ppm

.3459
.0026
.7572

.3434

.3458

.3486

None

Cr2677
267.716 {126}

(Y_2243)
ppm ^.--7'

.1149 'i

.0029
2.495 m

™
.1123
.1180
.1145

None

Mn2605
260.569 {129}

(Sc2552)
Ppm $~

5.6982 '
.0500

.87679

5.6466
5.7019
5.7463

None

000228



Sample Name: 03-2562
Method: IntS
User: admin
Comment: 8-241 149

1
Elem
Line
ISRef
Units
Avg
Stddev
%RSD

S3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

F?3

Check ?
Value
Range

Int. Std.
Line
Units
Avg
Stddev
%RSD

-2562 Acauired: 01/06/2004 10:13
Mode: CONC

Custom ID 1:
49@4x

|vM Mo2020
202.030 {166}

(Y_2243)
ppm

.00915
.00061
6.6380

.00585

.00985

.00876

None

Si2516
251.612 {134}

(Y_2243)
ppm

49.20
1.31

2.657

47.72
50.21
49.66

None

Sc2552
255.237 {132}

Cts/S
5.0667

.0404
.79S06

5.1067
5.0678
5.0258

:00 Type: Unk
Corr. Factor: 1 .000000
Custom ID2:

Na5889
588.995 { 57} 221

(Sc4246)
ppm

208.2
3.5'

1.668

204.6
208.5-
211.5

None

Til 908
190.864 {175} 292

(Y_2243)
ppm

-.0106
.0008
7.849 .

-.0115
-.0100
-.0102 .

None

Sc4246
424.683 {79} 224

Cts/S
62.662

1.080
1.7229

63.579
62.936
6] .473

Custom

Ni2216
.647 {152}
(Y_2243)

ppm
.22237
.00054
.24138

.22179

.22284

.22248

None

V 2924
.402 {115}
(Y_3710)

ppm
.0487
.0021
4.375

.0469

.0511

.0482

None

Y 2243
.306 {150}

Cts/S
44.703

.254
.56780

44.415
44.800
44.S94

IDS:

Pb2203 Sb2068
220.353 {152} 206.833 {162}

(Y_2243) (Y_2243)
ppm ppm

4.6103 -.1810
.0359 .0069

.77867 3.799

4.5719 -.1736
4.6161 -.1872
4.6430 -.1823

None None

Zn2062
206.200 {163}

(Y_2243)
ppm sft

21.302 /
.405

1.9006

20.909
21.718
21.278

None

Y 3710
371.030 {90}

Cts/S
604.43

.27
.04417

604.34
604.23
604.74

Sel960
196.090 {171}

(Y_2243)
ppm

.00148
.00289
195.52

.00433
-.00145
.00156

None

000229



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the samole result exceeds fie spike added by a factor of ^ or more, no action is taken.

Sample ID

(_JK;O jl

O**"O *•

<L?\

Analyte

Ai,
\X.a
0V
'<0?

A\.
-ft!

\/

^

-5^ .̂ t — ̂
-T5_ p •"""'

Spiked
Sample
Result

l̂ ^-

(st'"s
1^5 T-

il.'X

1 t-H

T\'. 7 "

-5--X.-)

^s

Sample
Results

<l'-\.
-, - _

^0- V

/fv i'
•2-«.1

M-«?y

Kin

Spike Added

\<-;^

ro
loo

sr^
vo

,' I

"2-^

% R

I ^^--X

Rt-'i
cr?- T
/Mvr

'"<?-<-
/S I O
^/-n

m u

Action

-^s
/

/

\
c/

Samples Affected

\*l ~&f> fv*-^
i"-v I

ft~i-

/X*- (

/^ <S"

/ ^ - l

f M C

...0\v ^ J"— V7J_t\-

^-ct-<-^- 1" f^ \^K

1. Was a pre-digesiion matrix spike prepared at tne required frequency of once every 20 samples, or every SD3 (whichever is
more freouent)? Yes No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA • _^-^
3. Was a matrix soike prepared for each different sarrole matrix? Yes No ,..,- ',-j-v --> - -I -, i ,^>f.

COMMENTS (• £. r> '•St.x. • . . Vj_^. ^-*V ^"V

c,W~,-_ $ , - ' » .

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RFnovFpv

< 30% 30-74% ^7_5-125%""N> > 125%

Detected results J J V J •
Non-detected Results R UJ . V V .

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

~

Inorg98.xls



VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: "̂2,-3 BATCH:

TECHLAW

List aii parameters that.do not meet RPD or CRDL criteria.

Sample ID

cf\

C^

Analyte

C^L

(?V

^L

re ?->•<. >
^TCO J

Sample
Result

lOtf

l̂\a

^-^r

« -̂-

-^

Dup. Results

U ^
s^-v

•2 As

RPD

OVA
•2/2-7-

Difference3

^-

<L-i.

Action

"JS

~^

• —

Samples Affected

~~ ~-*

COMMENTS

Actions:

1. AQUEOUS ta-^S
If joth sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If 3'ither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If 30th sample value > 5'CRDL, estimate (J/UJ) all sample results of trie same matrix if the RPD is > 35%.
If =ither sample value < 5'CRDL, and the difference between the.duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = ISample result - Duplicate sample result]
ln:lude outliers for field duplicates (if applicable)

A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW.

VII. INORGANIC ANALYSIS WORKSHEET -- LABORATORY CONTROL SAMPLES

MATRIX:_ BATCH:

List all parameters that da noi meet the percent recovery criteria.

LCSIO

rpL^i

2X-f> v ! 1-

Analyte

fU

— CL.

True Value

o^^v
/O-'J

«o..-s

Found Value

^*7^

-i ^ Sr •»- -v

%R

"̂ 7.

C ^ O ' v .

Action

"M<i

• —

i

Samples Affected

.^^u-v ^ i<;-^-
<-<___ ^. iv î'-

t-^VX?

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS f^ l_C± flv <(~- J^CJ^AO Lo r-"-^- l /2 -V . /J * t

UlS> Vcy^Vs .r--. ( -^ fj-aS •

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

PERCENT RECOVERY
1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50% 50-73%
R J
R UJ

BELOW .
CONTROL

LIMITS
J

UJ

80-120% >120%
V J
V V

WITHIN
CONTROL

LIMITS
V
V

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

MATRIX: ^7, * BATCH:

Ssrial dilution criteria only applies if the original sample result is at least 50* 1DL and %D > 10%.

Analyte

'7. 3Z&^

1, yj>

IDL

- _

O! "X-CSK-f^ ' "

50'IDL
Sample
Results

— __

Serial Dilution
Result

"

%D Action Samples Affected

cJie-
& C-

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for tne following:

COMMENTS

Ac lions:

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
ard sample results may be biased low.

Inorg98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

B ATC H : ft-Jr-cXt^ V

1. Describe any raw c'ata anomalies (i.e.. baseline shifts, negative absorbances. transcription or calculation errors, legibility, etc.

J ,\>

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? _ Yes No

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? Yes No

5. Were instrument detection limits present, founAJo be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Y&5^ No NA

6. We-e all sample results reported down to the I PL if running CLP protocol? Yes No NA

7. Were all sample results reported down 10 MDL if running SW-846 methods? rj^es? No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? _ ffesN No

COMMENTS O-

Inorg98.xls
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U.S. ENVIRONMENTAL PROTECTION AGENCY

TECHNICAL

LABORATORY SERVICES PROGRAM

SAMPLE NUMBER: 8-211149
MATRIX: WATER
PROJECT: ARGO SKELTER 04-18
TEST: TR-MSTALS

REGION VIII
& MANAGEMENT SERVICES

CERTIFICATE OF ANALYSIS

DATE-TIME SAMPLED: 12/12/03 14:15
STATION ID: GW-02
ULSA NUMBER: 04-18
ANALYSIS COMPLETE DATS: see below

ANALYST: (ICP) SBW S-W • (AACV)j"£ (ICPMS) S3W
LAB NUMBER: 03-E002562

REMARKS: ICP-OE and ICP-MS analysis required a 4x dilution.
Mercury analyzed at a
raised.

METHOD

7470

200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8

200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

PARAMETER

2x dilution. Detection limits

AACV GROUP
Mercury

IC?_MS GROUP
Antimony
Arsenic
Beryllium
Cadmium
Lead
SELENIUM
Silver
Thallium
Vanadium

ICP GROUP
ALUMINUM
BARIUM
CALCIUM *
CHROMIUM
COBALT
COPPER
IRON
MAGNESIUM *
MANGANESE
NICKEL
POTASSIUM *
SODIUM ' *
ZINC

• RESULT COMP DATE

AACV MERCURY I/ 7/04
17.7
ICPMS RESULTS I/ 7/04
40.1
11600 —$ *
26.1 '
7400 . •
15800 »
39.4 •
219. *
300.
541.0 . t ,
1C? RESULTS I/ 6/04
354500
1410
736.80
459.6
199.
37495.
1102800
148.3
22792.8
889.5
92 .2
832.8
65208.

NOTE: Analyte Results are in ug/L except •* are in mg/L
Hardness Results are in mg Equivalent CaC03/L

SetalsAr 005



1 ; • . ., .. .....
i ' : . ; : . i : ' • • . . . . •

. . . . . '. :. '. ; '

• '• . • U.S.' ENVIRONMENTAL PROTECTION AGENCY . . • ' ;•• .
• • • ;

TECHNICAL

LABORATORY SERVICES • PROGRAM

SAMPLE NUMBER :' ' 3-2 11136
1'IATRIX: WATER
PROJECT: ARGO SMELTER 04-18
TEST: TR-MSTALS ,

REGION VIII ; ; ' i • -: '
& MANAGEMENT SERVICES \ •- " " .' •".;

: ; ; . :

-, CERTIFICATE 0? ANALYSIS

DATS - TIMS SAMPLED : 12/18/03.13:10
STATION ID: 0003 : " : : '
ULSA NUMBER: 04-18 '.
ANALYSIS COMPLETE DATE : ' see" "below -

JLNALYST: (ICP) SBW' S.V/- (AACV) J £ (ICPMS) SBW '
I.A3 NUMBER: 03-EOC2563

REMARKS: ICP-OE and ICP-MS anal
Mercury analyzed at a
raised.

• .

METHOD

7470

200.8

1
200.8
200.3
200.8
200. .8
200.8
200.8
200.8
2 0-0 . 8

200.7
200.7
200.7
200.7

,. 200.7
200.7
200.7
200.7
200 .7
200.7
200.7
200.7
.200.7

PARAMETER

ysis required a 4x dilution.
2x dilution. Detection limits

t

AACV GROUP
•Mercury

ICP_MS GROUP
Antimony
Arsenic
Beryllium
Cadmium
Lead
SELENIUM
Silver
Thallium '
Vanadium

ICP GROUP
ALUMINUM
BARIUM
CALCIUM *
CHROMIUM
COBALT
COPPER
IRON
MAGNESIUM *
MANGANESE
NICKEL
POTASSIUM *
SODIUM *
ZINC

'.RESULT ' COM? DATS

"AACV MERCURY I/ 7/04 .
o.io U^ F
ICPMS RESULTS . I/ 7/04
< 4
12.2 ~3 <
< 2 U~3 «
908. ^ ''
42.6 *
11.0 * '
2.19 f

4.68 ' •' •
47.4 ^ f :
ICP RESULTS I/ 6/04
27150
414.
360.12
< 4 ' .'
31.6
153.3
25676.
53.04
5691.2.
56.2
11.2
899.6
11170.

NOTE: Analyte Results are in ug/L except * are in mg/L
Hardness Results are in mg" Equivalent CaC03/L

MetslsA- 006



U.S. ENVIRONMENTAL PROTECTION AGENCY

TECHNICAL

LABORATORY SERVICES PROGRAM

SAMPLE NUMBER: 8-246851
MATRIX: WATER
PROJECT: ARGO SMELTER 04-18
TEST: TR -METALS ,

REGION VIII
& MANAGEMENT SERVICES

CERTIFICATE 0? ANALYSIS

DATE-TIME SAMPLED:
STATION ID: 0005
ULSA NUMBER: 04-18

12/18/03 13:15

ANALYSIS COMPLETE DATE: see below
ANALYST: (ICP) SBW ^>-v>/' (AACV)_r£ (ICPMS) SBW
LAB NUMBER: 03-E002564

REMARKS : Mercury analyzed at a

METHOD

7470

200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8

200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

PARAMETER

2x dilution. Detection •

AACV GROUP
Mercury

ICP_MS GROUP
Antimony
Arsenic
Beryllium
Cadmium
Lead
SELENIUM
Silver
Thallium
Vanadium

1C? GROUP
ALUMINUM
BARIUM
CALCIUM *
CHROMIUM
COBALT
COPPER
IRON
MAGNESIUM *
MANGANESE
NICKEL
POTASSIUM *
SODIUM *
ZINC

RESULT

limit raised.

COM? DATE

AACV MERCURY
< 0.06

I/ 7/04

ICPMS RESULTS I/ 7/04
138.
41.4 ' -5
22. 1
24.8 »
19.1 '"
83.4 *
35.2
30.0 "*» '
< 3
ICP RESULTS
< 10
637.
0.09 (_X *
< 1
133.
6.4
283.
13.55
89.4 Cl '
6.3 (j^t
17.6
0.1 ~5f

129.8

t
s

I/ 6/04

r''

NOTE: Analyte Results are in ug/L except * are in mg/L
Hardness Results are in mg Equivalent CaC03/L

•Metals A- 007



U.S. ENVIRONMENTAL PROTECTION AGENCY

TECHNICAL

LABORATORY SERVICES PROGRAM

SAMPLE NUMBER: 8-246852'
MATRIX: WATER
PROJECT: ARGO SMELTER 04-18
TEST: D-METALS

REGION VIII
& MANAGEMENT SERVICES

CERTIFICATE OF ANALYSIS

DATE-TIMS SAMPLED:
STATION ID: GW-01
ULSA NUMBER: 04-18
ANALYSIS COMPLETE I

12/12/03 14:15

DATS: see below
ANALYST: (1C?) SEW S.W • (AACV) 5£ (ICPMS) S3W
LAB NUMBER: 03-E002560

REMARKS: ICP-OS and ICP-MS analysis required a 2x dilution.
Mercury analyzed at a-
raised.

METHOD

7470

200.8
L 200.8
1 200.8
200.8
200.8
200.8
200.8
200.8
200.8

2C0.7
2C0.7
2C0.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7 •
200.7
200.7
SM 23403

PARAMETER

2k dilution. Detection limits ;

AACV GROUP
Mercury

ICP_MS GROUP
Ant imony
Arsenic
Beryllium
Cadmium
Lead
SELENIUM
Silver
Thallium
Vanadium

ICP GROUP
ALUMINUM
BARIUM
CALCIUM *
CHROMIUM
COBALT
COPPER
IRON
MAGNESIUM *
MANGANESE
NICKEL
POTASSIUM *
SODIUM *
ZINC
Hardness

RESULT

AACV MERCURY
< 0.06

COMP DATE

I/ 7/04

ICPMS RESULTS I/ 7/04
2.. 46
32.8
< 1
8.73
2.30
10.6
< 0.4
0.62
12.5
ICP RESULTS
108.
25.0
382.00
< 2
13.6
< 8
25820.
60.90
8187.6
36.6
14.4
764.0
1239.5
1200

I/ 5/04

NOTE: Ahalyte Results are in ug/L except * are in mg/L
Hardness Results are in mg Equivalent CaC03/L

MetsisA- 000



U.S. ENVIRONMENTAL PROTECTION AGENCY

TECHNICAL

LABORATORY SERVICES PROGRAM

SAMPLE NUMBER: 8-246511
MATRIX: WATER
PROJECT: ARGO SKELTER 04-13

REGION VIII
Sc MANAGEMENT SERVICES

CERTIFICATE OF ANALYSIS

DATE-TIME SAMPLED:
STATION ID: 0004
ULSA NUMBER: 04-13

12/18/03 13:10

TEST: D -METALS , ANALYSIS COMPLETE DATS: see below
ANALYST: (ICP) S3W ->-W ' (AACV) 5 £ (ICPMS) S3W
LAB NUMBER: 03-E002561

REMARKS: ICP-OE and ICP-MS analysis required a 2x dilution.
Mercury analyzed at a
raised.

METHOD

7470

200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8
200.8

200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
SM 23403

PARAMETER

2x dilution. Detection limits

AACV GROUP
Mercury

ICP_MS GROUP
Ant imony
Arsenic
Beryllium
Cadmium
Lead
SELENIUM
Silver
Thallium
Vanadium

1C? GROUP
ALUMINUM
BARIUM
CALCIUM *
CHROMIUM
COBALT
COPPER
IRON
MAGNESIUM *
MANGANESE
NICKEL
POTASSIUM *
SODIUM *
ZINC
Hardness

RESULT -

AACV MERCURY
< 0.06

COM? DATE

I/ 7/04

ICPMS RESULTS I/ 7/04
< 2
3.2
< 1
1770
1.35
7.1
< 0.4
2.03
12.1
ICP RESULTS
63.
36.4
375.60
< 2
35.8
30.6
261.
48.28
5421.4
30.3
9.9
877. 0
10322.
1140

I/ 5/04

NOTE: Analyte Results are in ug/L except * are in mg/L
Hardness Results are in mg Equivalent CaCC3/L

Metals A" 081



ROUND 2: GROUND WATER VALIDATION REPORTS

SDG: D4E040H2
SDG: D4E260121
SDG:D4G010356
SDG: D4G280388
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i echtaw. Inc. Data Validation Report

DATA VALIDATION REPORT

To:
From:
Report Date:
Project/Site:
Laboratory No.:

Jennifer Walter - Syracuse Research Corporation
Bill Fear- TechLaw, Inc.
September 8,. 2004
VB/I-70 OU3
D4G010356

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, and
7470A for Laboratory' Lot No. D4G01.0356 from Severn Trent Laboratories, Inc. This
report consists of the validation of five total and four dissolved water samples collected
on July 1, 2004 and analyzed on July 13 and 22, 2004 for ICP metals; July 12, 2004 for
ICPMS; and on July 14, 2004 for mercury. The field sample numbers and corresponding
laboratory numbers are presented below:

iMIMS^m^ie^umBef^fl^i^ilii
MW-3 3 -070 104 (total)
MW-33-070104 (dissolved)
MW-34-0701 04 (total)
MW-34-070104 (dissolved)
MW-3 1-0701 04 (total)
MW-32-0701 04 (total)"
MW-32-070104 (dissolved)"
MW-30-0701 04 (total)
MW-36-070104 (dissolved)

^ab^ftt^Sl^leSNumBe^!
D4G010356-001
D4G01 0356-001
D4G01 0356-002
D4G010356-002
D4G01 0356-003
D4G010356-004
D4G010356-004
D4G010356-005
D4G010356-006

+ denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-S46, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:_
Bill Fear

Reviewed By:.

D4G010356m
//CisSryson



TechLsw. Inc. Data Validation Report

Samples MW-32-070104 (total) and MW-32-070104 (dissolved) were randomly selected
for full validation. Cursory validation was conducted on all remaining sample analyses.
The data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples
* Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control. Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation 'and Reporting Limits (full validation only)

* All criteria were met for this parameter

D4G010356m



TechLaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within ISO days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercuiy were within the 80-120% criteria. All other ahalytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery criteria.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

D4G010356m



TechLaw. Inc. Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample MW-
33-070104 (total and dissolved).

All MS/MSD percent recoveries were .within the technical validation QC limits of 75-
125% or the un-spiked sample amount was greater than 4 times the spike value and the
recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that recoveries for aluminum were outside the laboratory
percent recovery QC limits. No action was taken on these results because the recoveries
were within 75-125%.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%. The RPD for dissolved mercury at
14% was flagged as exceeding the laboratory QC limit of 10%. No action was required.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on MW-33-070104 (total and
dissolved). ^^

D4G010356m 4



TechLaw, Inc. Data Validation Report

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4G010356m



TechLaw. Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4G010356m



I. INORGANIC ANALYSIS WORKSHEET ~ HOLDING TIMES

BATCH: -D

TECHLAW

List all analytes which do not meet holding time criteria -AO\ \\[

Z_

?S5

I

Z

>

^ Sample ID

vVvV-O-Vi-C^OVaH

r-vM-O-̂ n. -

^^_, _-\, \ .

^-o-T, t—
r~>_J- ~»»O

"

pu-^cAo-*-^-

•^M-O-^S

!TAUJ-"V'\

O^UJ!- "\"2_

»V\ v^ ". •• ^2 Cj

Matrix

r^VJ

,/

Vh.,3

\ ,
4/

COMMENTS ,.3.Tc-

List Pre-
servative
(A, B,C)

v^

C\

y

^^

X
"v.

Date
Collected

"1-l-OM,

I

|
1

< r-

"^•—-1 — » OM

1
i

^^^-^

<Z-
'^— «

•Metals
Analysis
Date/s

T-ia-j-^

\ /

T \1Z\^

' 1
^

___- — -

5^V o -

. — . —

^ "Tr
*Hg CVAA
Analysis

Date

1~v'

.

v^

1 '

i'

7-^-<i\

\
\
i

i

«c*. -3X.

•*6N Analysis
Date

-I-^VJ^
••

f

ili-iU^

i1

-^-\ "2--

cW -sfci

P^S
jLfn^i
Analysis
Date/s

"l-(.x--o^

I

I

I'

n--o~-o^
1
j
i

-^_

-c: V-

~M

No. of Days
Past Holding

Time

— o-

^^^
N

Action

(\OvN-€^

^> y

Aclions;
1. f holdino times are exceeded, all sample results are estimated (J)/(UJ).
2. t holding times are grossly exceeoea (>=^'noiamg time), detected results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. Preserved w/HNOS and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Validated by" Date:

Review By:

L. -n-
Date:

AN \L\TE HOLDING TIME PRESERVATIVE

Meals

Me'cury

Cyimide

180 days

28davs

14 days

AQUEOUS

OH < 2 W/HN03, 4 Deg. C

pH<2w/HN03, 4Deg. C

pH > 12 w/NaOH, 4 Deg. C

SOIL

4 Deg. C

4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VE.RIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

Inorg98.xls



IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECHLAW

BATCH:.

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (1CV) and
continuing calibration verification (CCV).

Analyte
ICV
CCV

TRUE Found

.

%R

/

\

Action

^ x

/ ,)

/ r^

\*vr/
sl̂

•"•̂

Samples Affected

Ovx vv-Ay^ 9 0-^0 t

3:c? s

-cr**-^ ^
3;Cp.̂ i. -^

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) /Yes/ No
L^

Was a CRDL check samole (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS CiZ-V ' — '

Actions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R

R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).

Inorg98.xls



IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE Found %R Action

Psa .~e_

Samples Affected

— ^A~- £o--o,J>

— ^v

. Were the correct number of standards and blanks used to calibrate the instrument? Yffes^/ No

>.. Is the initial calibration correlation coefficient > 0.995? ^es3 No Q - ̂  Vl"^

If no, list affected analytes and samples:

I. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) ye£ No
\~s

4. CCV run after CRA, every ten samples and at end of sequence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY
<65% 65-79% 80-120% 121-135% >135%

R J V J R
R UJ V V V

I. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
:>. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(U J).

Inorg98.xls



MATRIX:

111. INORGANIC ANALYSIS WORKSHEET - BLANKS

*» BATCH: ^ Q» *\

TECHLAW

List the highest positive AND negative blank result >=|PL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte
ICB
CCB

P3/M3

?3> ^

v?^~T

CStLP?'
<rc-j^

IDL

/

? £
J '•

Blank Cone.

U :0 '

t-VV A.

5 * Bl. Cone.

_— — •

'VO

Action

•

/

/

/

1 \

( ^Y

* p ^\K^
\
\

Samples Affected

__ " jp <2^C_

\

] )

J
•^.

.

/

-

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL * '

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immed ately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, include above if applicable to project

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank .concentration > CRDL, all detected sample results > 5 *Blanks and < 10* Blank are estimated (J).

Inorg98.xls



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ua/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result ICS Value

/f

'

Comments

4i V\̂  ~""C ̂ r O

uX C2 •/^L_ *~^ ZtC S vN

List any analytes in the ICS A3 solution that did not meet the criteria of 80-120% R.

Analyte %R Action

•

CLP Protocol Only
Were Interference Check Samples run at the beginning and end
is more freauent)? Yes No

Samples Affected

pUV , i(.v- fc-0~OLO'<-

AJ <^ \ C_^ A-

of each sample analysjs-ronToTa minimum of twicepef^tjour shitt (whichever

COMMENTS / 1 r ^

/ \^\^\0^^>^
V J- ' _- — •— •̂ ""\..

Actions:

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V J

V V

Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do.not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

cl~c

o\ &

Analyte

P^

V
j

Spiked
Sample
Result

Sample
Results

Spike Added

-

%R

120

\1V

Action

/"

/

e<<-

/
/r .

S^
K^ ,
( /

~~ __-'f

Samples Affected

O^U^- ^T-^Z-C

O.As-^^ v. «N

' _ \

UJ

1. Was a pre-digestiowKatrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? M^es) No

2. Was a post-digestiiryTiatrix spike analyzed for all ICP elements^-except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA

3. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS

-r

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY

< 30% 30-74% 75-125% > 125%
Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls



VI. INORGANIC ANALYSIS WORKSHEET -LABORATORY DUPLICATES

MATRIX: & 1^> _ BATCH:

TECHLAW

C?

List all parameters that do not meet RPD or CRDL criteria.

S'.ample ID

c\ ^
Analyte

^A

Sample
Result

Dup. Results RPD

<K
Difference3

/

/

/

1 -

( xf\
A V\"» — -

Action

^ \
^ )

xL/
r^

^>w /
X

Samples Affected

^20
\<-4 — s-~^ I0 ' ( .

•
/MfuA'O

<•( - ^-v

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If (iither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5"CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = |Samp!e result - Duplicate sample result|
Include outliers for field duplicates (if applicable)
N<)te
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

' . 0 ^GUMATRIX:. BATCH:

List al l parameters that do not meet the percent recovery criteria. . . . . • •

LCS ID

-"Cj?

V

Analyte

Vt. \ — »

x^S, X*-«-'

True Value

£X- rr-

Found Value

.

: % R '

•

.

/

I

Action

— - —

/"***\
' 0 i

/ ^~^
i \^

Xi S

Samples Affected

^6-V2-0

- Ss.<J-\\ o

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercujy^

PERCENT RECOVERY ;S
1. AQUEOUS <50% ' 50-79% 80-120% v-^ >120%
Detected results R J V J
Non-detected results R UJ V V

2. SOLID LCS
Recoveries stipulated by EMSL

BELOW WITHIN ABOVE
CONTROL CONTROL CONTROL

LIMITS LIMITS LIMITS
Detected results J V J
Non-detected results UJ V V

Inorg98.xls



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

MATRIX:' ' -T^cC) BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

3*

T^-^

IDL

O?-}

A, <-\

5CTIDL

' O e - C

T>

Sample
Results

2131.
-^•L

Serial Dilution
Result
12)̂

<^Oy-^

%D

C^Jj

I-3

/,

1
\.

Action

/S'

/ <

/ r^
r^°" -( /— ̂

Samples Affected

; i ,

\ t\Y <r- co _o<^

û/

/

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and;fesults)of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. [ Yes / No
Se ial dilutions were not performed for the follpwingh — f

COMMENTS

Acjons:

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (i.e.. baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

n

i_

2. List results that fall outside the linear range of the ICP instalment or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed. . . •

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? No NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? (tes.) No NA

5. Were instrument detection limits present, foujid to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes NO NA

7. Were all sample rfejults reported down to MDL if running SW-846 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes No

COMMENTS a

\

[oO

Inorg98.xls



TechLaw. Inc. Data Validation Report

To:
•From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-70 OU3
D4E260121

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4E260121 from Severn Trent Laboratories, Inc. This
report consists of the validation of three total and four dissolved water samples collected
on May 21 and 24, 2004 and analyzed on June 1 and 4, 2004 for ICP metals; June 19,
2004 for ICPMS; and on June 6, 2004 for mercury. The field sample numbers and
corresponding laboratory numbers are presented below:

i-Ei^MSSl^iNiimb^i^^p^
MW-33-052104 (total)
MW-33-052104 (dissolved)
MW-34-052 104 (total) +

MW-34-052104 (dissolved) T

MW-36-052104 (total)
MW-35-052404 (dissolved)
MW-36-052404 (dissolved)

S^a^M^^qlpliSt^cni^^l
D4E260121-001
D4E260121-001
D4E260121-002
D4E260121-002
D4E260121-003
D4E260121-004
D4E260121-005

T denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:_
Bill Fear

Reviewed By:

D4E260121m



TechLaw. Inc. Data Validation Report

Samples MW-34-052104 (total) and MW-34-052104 (dissolved) were randomly selected
for full validation. Cursory validation was conducted on all remaining sample analyses.
The data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks

Interference Check Samples
Matrix Spike/Matrix Spike Duplicates

* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D4E260121m



TechLaw, Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery with the exception of recoveries for beryllium
(110.9%, 110.9%, and 114.5%) and thallium (112.1%) in CCV standards bracketing the
samples. No action was required as beryllium and thallium were non-detected in the
associated sample analyses.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks with the exception of
arsenic in one CCB at 0.118 ug/L. No action was required as the sample results were
non-detected or greater than five times the blank value. All non-detected results were

D4E260121m ' 3
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reported to the reporting limits. Detected results were not reported below the reporting
limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The results for calcium in the full validation samples MW-34-052104 (total) and MW-34-
052104 (dissolved) exceeded the ICSA value of 500 ppm.

The following sample results were qualified as estimated (J/UJ) because the calcium
result was greater than the ICSA value and the absolute value of the associated' element
was greater than the MDL in the ICSA analysis:

t

• Silver, vanadium, and cadmium in samples MW-34-052104 (total) and MW-34-
052104 (dissolved)

Silver and vanadium were reported in the ICSA at -6.2 ug/L and -8.5 ug/L, respectively,
which exceeds the positive MDLs of 0.7 ug/L and 2.6 ug/L. Non-detected results are
qualified as estimated for negative ICSA values. Cadmium was reported at 2.04 ug/L,
which exceeds the MDL of 0.028 ug/L. Detected results less than five times the ICSA
value are qualified as estimated.

No action was required for additional analytes reported above the-MDL in the ICSA, as
the sample results were greater than five times the ICSA value.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on samples
MW-33-052104, MW-34-052104, and on a sample from another SDG.

The following detected sample results were qualified as estimated (J) because the
associated spike recoveries at 133% and 135% recoveries were greater than 125%:

• Total aluminum in samples MW-33-052104, MW-34-052104, and MW-36-
052104.

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were not applicable.
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The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that recoveries for total beryllium and thallium were
outside the laboratory percent recovery QC limits. No action was taken on these results
because the recoveries were within 75-125%. -

The post-digestion spike recovery for antimony was within QC limits. Post digestion
recoveries do not effect sample qualifications.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on samples MW-33-052104, MW-
34-052104, and on a sample from another SDG.

The following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Total arsenic in samples MW-33-052104 and MW-36-052104.

The serial dilution result for arsenic was not flagged by the laboratory. All other %Ds
were less than 10% or the sample result was less than 50 times the MDL. No calculation
errors or transcription errors were found.

D'4E260121m



Techlaw. Inc. ; ; Data Validation Report

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4E260121m
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DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4E260121rn



I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH: Ifc

List all analytes which do hot meet holding time criteria

TECHLAW

ID Matrix
List Pre-
servative
(A, B, C)

Date
Collected

"Metals
Analysis
Date/s

"Hg CVAA
Analysis

Date
Date

Analysis
Date/s

No. of Days
Past Holding

Time

Action

>- o Q:\o4

17 i

A-C .A*, . V

C-A.

COMMENTS

Actions:
1. If holding times are exceeded, all sample results are estimated (J)/{UJ).
z i; noiding times are grossly exceeded (>=2-noiomg time), oetectea results are
estimated (J), and non-detected results are rejected (P.).

Preservatives:
A. Preserved w/HN03 and cooled to <°
B. Cooled to «'C

C. No Preservative

Validated by. Date:

Review 3y.

1
Date:

J

ANALYTE HOLDING TIME PRESERVATIVE

Metals
Mercury

Cvanide

180davs
28davs
14 davs

AQUEOUS
DH < 2 w/HNOS. f, Deg. C
pH < 2 W/HNO3, 4 Deg. C
pK > 12 w/NaOH, t Deg. C

SOIL
4 Deg. C
4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECHLAW

3ATCH:_

Lisl all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
cortinuing calibration verification (CCV).

Analyte

^
\

V
TV_

ICV
CCV

GCV^

CCM-^

*<TCVK

TRUE

So
[
i
I

Found

SS..MA
S^'^H
O.^
Ck.-/?,

%R

\\ &.rv

\\3.< l

\VH. ?
\\l-v

Action

r*-osx-?

^

X

Samples Affected

< ^ \ -̂,Hi
7
k u> i C^ >x ̂
J

^e. VX.L- -xU1-̂
-.•*- ci^j-c. »^"» Sc— ?^«s

v^f — .

^").1\, /Co ,- i«-v.^u

CCV run after CRI. every 10 samples and at end of sequences? (CLP only) /'es) . No

Was a CRDL check sample (CRI)-analyzed a! the beginninp and at the end of eaCfi sample run (CLP only)? Yes No

COMMENTS ' CiA. ^a,— «o —

Actions:

ICV/CCV Actions:

De :ected results
Novdetected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R
R UJ V V V

1. If the Instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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1IC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE Found

,

%R

/

/

V

Action

--

^-^
/ .\

/ UJ

' ~A^

.rvO ,

\ /

S

,

Samples Affected

\..~U.r— Q-O-V^O'V.

1 . Were the correct number of standards and blanks used to calibrate the instrument? ^es ) No

2. Is the initial calibration correlation coefficient > 0.995? fSs No O . ̂ "̂̂ Ik

If no, list affected analytes and samples: „ — x

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) [ Yes) No

4. CCV run after CRA, every ten samoles and at end of sequence? Yes No —

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

ill. INORGANIC ANALYSIS WORKSHEET - BLANKS

BATCH:'

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

^

ICB
CCB

PB/M3

ccQ»^

&.(.;•

IDL

ff.ac-\

l.o

Blank Cone.

tf-^T

5 * 31. Cone.

d.TS

/

/

(
-

Action

^^
/ .

' -ArNu

/b

^^

Samples Affected

'Ajo .Q_ <&—•

, ./NS ^\
•N ° ~ ' j

*~* *s*'
-̂""

NOTE: Verify that the absolute value of any analyte concentration in the PS or MB is < CRDL *

Verify
Cne prep blank per matrix

Cne prep blank per batch

IGB analyzed immediately after ICV

CCB analyzed after each CCV.

F.eld/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 *3lanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 *Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or .
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al. Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result ICS Value Comments

r>vt ^ ^o
C. t^A— ' —

rc-'K-.-cs.

List any analytes in the ICS AB solution that did not meet the criteria of 60-120% R.
Analyte %R Action

L — -"

Sample? Affected

£^- ^V-.~_ s-~- \i~sx

* c" f*.-'=^_^ J *, *if £• ^ ** ~-^» ~~~
L

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent}? Yes No
COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120% >120%

R J V ' J

R UJ V V
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TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET -- 1CP INTERFERENCE CHECK SAMPLE

BATCH: £> c\ v^ 2 lc= ̂  V^- \

Ncite: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |IDL | that should not be present

(aiiply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/
Result '

Sample/
Result

Sample/
Result

CLJ-

pw

I.C5

V — t-r

A;tions:

If the ICSA value > the positive IDL:
1, For non-detected results, no action is tak!

2 Estimate (J) all detected results < = 5*lCSA7

If the ICSA value <-IDL:
1. Estimate (J) detected results < = 5* |ICSA|.

2. Estimate (UJ) non-detected results.
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TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

<9i-v

A—'H*'

<^^

o\ &
cO. o

EW-Vtc <=

Analyte

l^V

•&€,

-TU

^ .̂-r v-~4
Tv-JP-

<*.-N -

Spiked
Sample
Result

«J,2.i*.C>

^1X0

<_0\<-

OA-^>

X>sv>

VV$ Ci

Sample
Results

£irO

4'

•-̂ •*

^^ '

^-^^f—

Spike Added

2.0-=

P-p-o--^
•-^

-

%R

n-%

l%<
*s

Si

%2-
^3,

Action

'^

~~\

"^̂AA\d

\
J>

Samples Affected

4oA^V fX\ ?^V^

c5.>^-^^ US ^_\

1^.\^^,^ "9-^-VVS

^«.— -t £- • ̂ A^t. '•?

• z. a j ^^-> ̂  fc, v ^ v O-L

t>_ T-X.H (-^j r-^ v e ^ -

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes No

2. Was a post-digestion matrix spike analyzed for all 1C? elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA

3. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS vly, f»j<A £" P^V.

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY

<30% 30-74% 75-125% > 125%
Detected results J J V J
Non-detected Results R UJ V • V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: ^ ^-^> BATCH:

TECHLAW

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results . RPD Difference3 Action Samples Affected

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If Dither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Dfference = (Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
N<>te
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX:. BATCH:

List all parameters that do not meet the percent recovery criteria.

LCSID Analyte True Value Found Value %R Action

••

^^
/

/ SL
/ • <~~-

f -^ '{r?^
"V~

Samples Affected

A^ v^Vx- * o~a*

)J

/

^V-v.^sr^^ » ( 0'^ -^

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
• Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ V

BELOW WITHIN
CONTROL CONTROL

LIMITS LIMITS
J V

UJ V

>120%
J
V

ABOVE
CONTROL

LIMITS
J
V
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS

MATRIX: -ft"?.3 BATCH: "E>H <Z "2 Cg o v 7A

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

$*

P\

P><*
0— c^c

IDL

W/VV

ID

G-G<VA
k-f- ^>v-,

50* IDL

iS.r

(,o^^>

->A

Sample
Results

•2A

Z_ ^0

C-^

Serial Dilution
Result

CO uv

^

&.C

%D

\ uO

2-T»-

Action

•— _._ — _

-~Z5~

Samples Affected

- v"v.-V <-Cpa'^ < R.i-

i O x- V - •? O — p CO c-V

-

~Vc4<-'5 ( f}d-5..^t_

6V, ,b%
y i

/?JC<Av,^ •*• 1- -X0«-

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each, matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

Actions:
Estimate (J) detected results if %D is > 10%.

N3TES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? fcej No NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? /Yes) No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No NA

7. Were all sample results reported down to MDL if running SW-846 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? ' Yes No

COMMENTS

v.
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-70 OU3
D4E040112

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4E040112 from Severn Trent Laboratories, Inc. This
report consists of the validation of one total and one dissolved water sample collected on
May 3, 2004 and analyzed on May .14, 15, and 17, 2004 for ICP metals; May 17 and 18,
2004 for ICPMS; and on May 10 and 13, 2004 for mercury. The field sample numbers
and corresponding laboratory numbers are presented below:

MW-33-050304 (total)

Svjsj'te^.iaja

D4E040 11 2-001
MW-33-050304 (dissolved)T | D4ED40112-001
T denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Full validation was conducted on these analyses. The data were evaluated based on the
following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

Validated By:_
Biil Fear

Reviewed By:_

D4E040112m
/7 Lisa Tyson //



TechLaw, Inc. ; • Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

No shipping or receiving problems were noted. The sample was hand delivered to the
laboratory immediately after sampling was therefore not received cooled. Chain-of-
custody and summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery criteria with the exception of a recovery for
beryllium (110.7%) in a CCV standard bracketing the dissolved sample analysis. No
action was required as beryllium was non-detected in the associated sample analysis.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

D4E040112m



Techlaw. Inc. ; Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample MW-
33-050304 and on a sample from another SDG.

The following non-detected sample result was qualified as estimated (UJ) because the
associated spike recoveries at 33% and 34% recoveries were less than 75%, but greater
than 30%:

• Total antimony in sample MW-33-050304

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125%. or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that a recovery for cadmium was outside the laboratory
percent recoveries QC limits. No action was taken on this result because the recovery
was within 75-125%.

The post-digestion spike recovery for antimony was within QC limits. Post digestion
recoveries do not effect sample qualifications.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%.

D4E040112m



TechLaw. Inc. Data Validation Report

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on sample MW-33-050304 and on a
sample from another SDG.

All %Ds were less than 10% or the initial sample result was less than 50 times the MDL.
No calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4E040112m



TechLaw. Ing Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4E040112m



INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

TECHLAW

List all analytes which do not meet holding time criteria

(p-
Sample ID Matrix

List Pre-

servative

(A, B, C)

Date

Collected

"Metals

Analysis

Date/s

*Hg CVAA

Analysis
Date

Date
Analysis

Date/s

No. of Days

Past Holding

Time

Action

- a—

5 \M-v .-Cr i CO-,

CT\ -^^s1 i

t> SS. P

COMMENTS Q_ 11.

Actions:
1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
2. it noising times are grossly exceeded (>=i!wnoiaing time), ceteaed resuits are
estimated (J). and non-detected results are rejected (R).

Preservatives:
A. Preserved W/HN03 and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Validated by. Date:

Review By; Date:

\J

ANALYTE HOLDING TIME PRESERVATIVE

Metals
Mercury

Cyanide

180 days

28 days

14 days

AQUEOUS

pH < 2 W/HNO3, 4 Deg. C

pH<2w/HNO3,4Deg. C

pH > 12 w/NaOH, 4 Deg. C

SOIL

4 Deg! C
. 4 Deg. C

4 Deg. C
Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET -- ICP CALIBRATIONS
TECHLAW

BATCH:_

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

^5

' ICV
CCV

CGVS"

TRUE

^o

.

Found

^^A*o

%R

\\0.^r
Action

f*^*-}

Samples Affected

"AX-Sv> (lXP^^\

C1-_>-r> ^ /ua

CCV run after CRt, every 10 samples and at end of sequences? (CLP only) Yes No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS £o~J^ 1k_J" 2CV t cc v\Cs } y\ O f ( t f

' ^ip ̂  ^ *? CQ^ ^
P-^* -2. ~f> ^Cvr. CCo T, <_, Sc>-^To — '

^ -^7^ t> 3x.vJ «~v\. H
Actions: ._ _ ^

T ?^*-±. '^^ ~t> Z-C-** *- ^> , L?
1CV/CCV Actions: " . _. ^ ^v -rd\f CM. c"

Detected results
Nan-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J. V J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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IIC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH: O^

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the I.CV and/or CCV standard.

ICV
CCV

TRUE Found %R Action

^—^

/ ' 1

1 ^VT /
U S

Samples Affected

io^.-Vv— ^----^
TC,<J i CtV 5 <fc'-V2.o

1 . Were the correct number of standards and blanks used to calibrate the instrument? (Y§S No

2. Is the initial calibration correlation coefficient > 0.995? N^ No p.^ ~v ̂ \ &, ^ ** ̂  ~**

If no, list affected analytes and samples: P-~v- *~z— O . ̂  t X <c"

3. Was a CRDL check sample (CRA) analyzed at toe^EeginnincTof each samale-fttft? (CLP only} (Yes) No -^"

4. CCV run after CRA, every ten samnles and at end of sequence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%.
R J V J R
R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

III. INORGANIC ANALYSIS WORKSHEET -- BLANKS

' BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DLI below. Use one worksheet for soil matrix and another for water matrix.

Analyte
ICB

CCB
P8/M3

IDL Blank Cone. 5 * Bl. Cone.

/

/

! fI I^-t-

Action

-•""~").v'r

*~v-̂̂ *"

Samples Affected

trifvl- ^^ -vuv* &sn_

fc i v , .

P*,AV ^ C ^ f c c - f c ^^

e. vS-<—

US ocs^-Vv^ Vj"'*«~

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

1 ZB analyzed immediately after ICV

CCB analyzed after each CCV.

F:ield/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

'. If [Blank) < IDL, no action is taken.
';.. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
o. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
L-. If Blank = < -IDL then all non-detected results are estimated (UJ). .

* If blank concentration > CRDL, all detected sample results <• 5 'Blanks are rejected (R).
• If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the 1CSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result ICS Value Comments

.r/N,

- -7 ̂ °

/) ovr4^ .
( J

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.
Analyte %R

•

Action

•^o-*-~Xo v.
Samples Affected

I *
/I/ \VP< --^dfrQ

t S A, ,0 c^^\

^ t^

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% '50-79% 80-120% >120%

R J V J

R UJ V V
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TECHLAW

V. INORGANIC ANALYSIS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: i he pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Wig, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

O\

pvO î

<i>-s

o\

Analyte

£S*e-n

-5K-&

rtc ?-"->>

Spiked
Sample
Result

U,L

iv-a-
V

^>
/

Sample
Results

S

/

|
^~oU — ̂

Spike Added

<-<0

\

^F^-<

%R

•\^

^A

I 1'\

Action

tATi

Samples Affected

•\jAt\

^v ^ ^?^*
^-?0> - Cs\^

,1. i-f^O -v.oo - -?%

•;xjA^_>-3 tv-O \>-V^-7 'fL-v'ii

,_;— \vji_j5. fus- ̂ ^O^k

1-G- \̂.1 /-*-O - f ^S f

i.«-S ^--i 7a°

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes No
2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA

3. Was a matrix soike prepared for each different sample matrix? Yes No

COMMENTS PV-A-e C ̂  WVU <_5-Av-rVx_ US C--V ^,.(1— <?T—^'C

foa.'V <^A<4. XL*/ ^Ss- 'iVCV. __ i/VvC) <£ 0 «-^ C-W~<itL.

-c

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY
<30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note
If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: ^? ° BATCH: ^

TECHLAW

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

£SvV Nf-I VY-«O
p-&^ ^\ — '

Cic_ U--^x
r^ov\

COMMENTS CA lis'-wy ? ~~"l- ̂  • —

1 "£ o - 'C

Actions:

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(U J) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = [Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

Inorg98.xls



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -LABORATORY CONTROL SAMPLES

MATRIX: BATCH: (D^A El?

.1st all parameters that do not meet the percent recovery criteria.

LCS ID

"c-^

~D

Analyte

A -A
"X-J> •=—

True Value

-—

Found Value

-
.

%R

.

Action

rXO—
•

. .Samples Affected . •

VI. O* i „

Note:

I.CS with the same matrix as samples must be prepared for each SDG. Ov< <~ 1 r^ ° ^^,

COMMENTS

Actions:
tixception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

'. AQUEOUS
Detected results
t Jon-detected results

::. SOLID LCS
Ftecoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ V

BELOW ' WITHIN
CONTROL CONTROL

LIMITS LIMITS

J V
UJ V

>120%
J
V

ABOVE
CONTROL

LIMITS
J

• V
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: Jc* ̂  ? BATCH: PA

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte IDL 50'IDL
Sample
Results

Serial Dilution
Result

%D

i

f\}rv (

Action

(̂

îf9""

A

ViVo.

Samples Affected

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and^esyjts of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. /es^) No
Serial dilutions were not performed for the fallowings — '

COMMENTS

— y

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH: P

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbarices, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed. . '

3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? ( Yes No NA

4. Were 1C? interelement corrections obtained within 12 months of, and preceding, the sample analyses? f?es) No NA

ii. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA

!>. Were all sample results reported down to the IDL if running CLP protocol? Yes No NA

O.L.

'/. Were all sample results reported down to MDL if running SW-846 methods? Yes No NA

(I. Were sample weights, volumes, percent solids, and dilutions used correctly wnen reporting the results? Yes No

COMMENTS

c. 1.1.1 r-r-~~ 1-1-0
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Techlaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-70 OU3
D4G280388

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4G280388 from Severn Trent Laboratories, Inc. This
report consists of the validation of four total and five dissolved water samples collected
on July 28, 2004 and analyzed on August 4, 6 and 7, 2004 for ICP metals; August 9 and
12, 2004 for ICPMS; and on August 12 and 13, 2004 for mercury. The field sample
numbers and corresponding laboratory numbers are presented below:

MW-33-072804 (total)
MW-33-072804 (dissolved)
MW-3 1-072804 (total)
MW-34-072804 (total)
MW-34-072804 (dissolved)
MW-32-072804 (total) +

MW-32-072804 (dissolved) +

MW-36-072804 (dissolved)

D4G280388-001
D4G280388-001
D4G280388-002
D4G280388-003
D4G280388-003
D4G280388-004
D4G280388-004
D4G280388-005

MW-35-072804 (dissolved) | D4G2S0388-006
""" denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:_
Bill Fear

Reviewed By:.

D4G280388m J



TechLaw. Inc. : . . • Data Validation Report

Samples MW-32-072804 (total) and MW-32-072804 (dissolved) were randomly selected
for full validation. Cursory validation was conducted on all remaining sample analyses.
The data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples
* Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D4G280388m



TechLaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery with the exception of a recovery for
beryllium (110.8%) in a CCV standard bracketing two total samples. No action was
required as beryllium was non-detected in the associated sample analyses.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks with the exception of
cobalt in one CCB at 0.0.67 ug/L and for manganese in one CCB at 1.0 ug/L. No action
was required as the sample results were non-detected or greater than five times the blank
values. All non-detected results were reported to the reporting limits. Detected results

D4G280388m 3



TechLaw. Inc. Data Validation Report

were not reported below the reporting limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on samples
MW-33-072804 (total) and MW-31-072804 (total) and on samples from another SDG. .

All MS/MSD percent recoveries were within the technical validation QC limits of 75-
125% or the un-spiked sample amount was greater than 4 times the spike value and the
recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that a recovery for mercury at 81% was outside the
laboratory percent recovery QC limits. No action was taken because the recovery was
within 75-125%.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.
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Techlaw. Inc. Data Validation Report

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on samples MW-33-072S04 (total)
and MW-31-072804 (total) and on samples from another SDG.

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analvte Ouantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.
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TechLaw. Inc. Data Validation Report

BATA.QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

t
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I. INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES

BATCH:

TECHLAW

Lis'. all analytes which do not meet holding time criteria xrc«-«L "̂CH5 _

\

I

Mi

0

1

, . ' Sample ID

r«'H>j-'~n-<0.2^H
;wu;-->1- <n2-'<^

r~*t? - T»"V oTZfcuH

.•xt^-^.'T. -o-U*.^
"*» —

^' *^ ^-Jl S V ""U- ' ^Bft1-^

Os-Siib*^

A\^o-'̂ 'i.

r^\-o - ~>>H

rA«0 -^ 2-

^<^-^>(j>

f^^-^><:

MaUx

<j-j3

[

i

List Pre-

servative

(A, B, C)

ft

I

Date

Collected

"7 llvi*"*

[

\

~l\z l\*f\

\f

•Metals

Analysis

Date/s

£-(rC>^

-
« •

^(o-N

I

-

f

&f

•Hg CVAA

Analysis

Date

Srv-V^

t
i
lr

t— v-v— ̂ H

f.-V
-r1-*

<\^' VX

Date '

S-tfc-O'A

'I

= 1

-1

•Z.^-£— ^x

^•^\J"\'

f

•̂J!

XI/

£-><-
-*

VrJvSi

Analysis

• Date/s

S-1-C-V

V
•\

*i'

f ^
^"

g-«.v-»x

\
\\~
i'

f^^j-

No. of Days

Past Holding

Time

— • 0-

cA^>
-V ^

^J)-

^T" O

,

Action

r\ Q A^-

— ̂  \ M^

COMMENTS '}> .T-* «-

£T_,v^ >̂ >J O w^» V"̂ _«^».̂ -•^ "z_ ~rvCi

ss-Js

Act ons;
1.1' holding times are exceeded, an sample results are estimated (jy(UJ).
2. i nolflmg times are grossly exceeoeo (>=i"noiamg time), oetectea resuns are
estimated (J), and non-detected results are rejected (R).

Pre servat'rves:
A. Preserved W/HN03 and cooled to 4°C

B. Cooled to ̂ °C

C. vlo Preservative

Validated by: Date:

Review 5y. Date:

\j
ANIALYTE HOLDING TIME PRESERVATIVE

Metals

Weicury

CvEnide

180 days

28davs

14 days

AQUEOUS

pH < 2 W/HNO3. 4 Deg. C

pH < 2 W/HN03, A Deg. C

pH > 12 w/NaOH, 4 Deg. C

SOIL

4 Deo.. C
4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: b

TECHLAW

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

S^L

ICV
CCV

<rcv*f-

TRUE

S3

Found

S^.H

%R

\\3. ̂

f

/ ,

/ \

/ vJ
( pL l

Action

/\_J-'-e-'

u/Vw po

^, ^

^ \

\ /

'-> ̂  j^7/
;X X

^ /
'•^

Samples Affected

fiKU-^' ^"^W- ctu-v?, cc^^-

('NX'^ O
^K\o^ SL^^T- J-tr<rd»f;v ,

f~\-v"i^\

^(lp 2T^f JCvT Ctvi-i' ^

-Ic .̂ j.

-C^-- W^? uto- C-t- —

Sic=(fc(:x r<-r T .̂̂  c^.^-

^("L ^c? — * JJCv" 2-H.-' — -

cKv. K..B^>

CCV run after CRI, every 1 0 samples and at end of sequences? (CLP only) '© No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Jfek No

COMMENTS ^^"2-^- XC-fvj-i — t^^_ T ^UcLj-C $-> — %•> — -
\

Actions:

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the Instrument was set up, qualify the data as rejected (R).

Inorg98.xls



IIC. INORGANIC.ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the 1CV and/or CCV standard.

ICV
CCV

TRUE Found %R Action

^^
/ )

. / V
/ s-
L^r /vy^ — *"

Samples Affected

— Co'-VJ.O O-'V^ -̂. 0-— N

/

1 . Were the correct number of standards and blanks used to calibrate the instrument? ^Ye§) No

2. Is the initial calibration correlation coefficient > 0.995? /Yes) N° /^.^^3 , ^ SSfo-]

If no, list affected analytes and samples:

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CUP only) Yes No f* (I**- *^

4. CCV run after CRA. every ten samples and at end of sequence? Yes No

COMMENTS

^.ctons:

C>etected results

Mon-detected Results

PERCENT RECOVERY
<65% 65-79% 80-120% 121-135% >135%

R J V J R
R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

-^ BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

do
AN*-v

~"~-^

ICB
CCB

PB/MB

(X^H
CCO><.

IDL

*i^c~-v
( v

Blank Cone.

O*o\

(-^

5 * Bl. Cone.

•v\*
•C-*

Action

^-^
/-

/ JLt
/^ >
\£*> /
\\L^

Samples Affected

AJ O o-r > V>; r-~b1 , ^ 2. ~*\
' )

\

)

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify ,

One prep blank per matrix S

One prep blank per batch / /

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, indude above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.
2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5° |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).
* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).
* If blank concentration > CRDL, all detected sample results > 5 *Blanks and < 10" Blank are estimated (J).
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TECHLAW

IVA.- INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

,

Analyte Sample Result ICS Value Comments

^- <-\ "^ ^s>s
j/VJ!^<_ > 3C5/\

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.
Analyte %R Action

/

/

/
'

Samples Affected

\£^>-^ -<5xJ — vj —

1 ~ V

^ s\^<^~ u*\ v

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V J

V V

Inorg98.xls



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

^ZT
-,XN-\

Pojvcr «

O^S

Analyte

— -/• P-K.V-*-<. . s^< f

^^
^^ *<(;('

^^

^<^ (

Spiked
Sample
Result

T \

•3*-^ ±

\XS
j

Sample
Results

Spike Added

J

-

%R

\<-?<<^-

Action

•4. ^"L
.,w-<

f'^~

Samples Affected

or->«' ^
-i v- \^ $ -^
t^~

- -ic-^r _r *>->.*•
O'-t-tvc^X

o_U — ^<^-v^ C

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes1) No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA _
3. Was a matrix soike prepared for each differenLEarrtj5Iematrix? Yes^^-\ No
COMMENTS s^ \

/ \r\-^ s}r tLoa*N^^/

/ \ O ca-^ '^^
( d — ~~

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY

<30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

~
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VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: V>7-> • BATCH:

TECHLAW

tf CAS X"

List all parameters that do not meet RPD or CRDL criteria.

S ample ID Analyte
Sample
Result

/

*-•

Dup. Results

_/

/

/

/

/

RPD

/

/

'/

/

Difference3

/

/

/

7

Action

^
-^r\Y\ ^

i " j^
^ 0 s

/
/

/

Samples Affected

y>A. ̂  ( •<r~- ( O

fl-fo^. c^V ^2c~{.

s

/
s

COMMENTS

Actions:

1. AQUEOUS
If lioth sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If (sither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If olther sample value < 5'CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = (Sample result - Duplicate sample result!
Include outliers for field duplicates (if applicable)

A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX:, BATCH:

List all parameters that do not meet the percent recovery criteria.

LCSID Analyte True Value Found Value %R

j

Action

i ^^
/l/-*J-

^-^

Samples Affected

"•\-A*\ ^0- \1.^ \^

O-V. i ^

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ V

BELOW WITHIN
CONTROL CONTROL

LIMITS ' LIMITS
J V

UJ V

ABOVE
CONTROL

LIMITS
J
V
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: 4^0 ________ BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Anaiyte

&<; -
. Uw.

IDL

/^

50*IDL
Sample
Results.

Serial Dilution
Result

%D

^ J

/ "/.

Action -I
;

i

V^

x>K •'
'- /v
l)J ^
/

/

.-;- :•:/••; Samples 'Affected : . . : .'••_. \

A^^ @,.,&f—-^ ;-

^ii tzj>^-^-^ b tf-*-

'

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Seial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. ,~tf£s~} No
Selal dilutions were not performed for the following^ •/

COMMENTS

•
'.

Ac:ions:

Es limate (J) detected results if %D is > 10%.

NOTES .;
If lesultsfrom diluted samples are higher than concentrated sample, matrix interference should be suspected:
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

. BATCH:

T. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription.or calculation errors, legibility, etc.

2. List results thai fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? ^es) No NA

4. Were ICP interelement corrections obtained within 12 months of. and preceding, the sample analyses? /es) No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained wĵ jifrTmpnths of, and
preceding, the sample analyses? Yes No NA / "TO CLV—

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No NA

7. Were all sample results reportec down to MDL if running SW-&46 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? yfEs. No

COMMENTS
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-70 OU3
D4G010356

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4G010356 from Severn Trent Laboratories, Inc. This
report consists of the validation of five total and four dissolved water samples collected
on July 1, 2004 and analyzed on July 13 and 22, 2004 for ICP metals; July 12, 2004 for
ICPMS; and on July 14, 2004 for mercury. The field sample numbers and corresponding
laboratory numbers are presented below:

(̂ ^Sl̂ leltiniS|̂ i|̂ ? l̂
MW-3 3-070 104 (total)
MW-33-070104 (dissolved)
MW-34-0701 04 (total)
MW-34-070104 (dissolved)
MW-3 1-0701 04 (total)
MW-32-070 104 (total) T

MW-32-070104 (dissolved) T

MW-30-0701 04 (total)
MW-36-070104 (dissolved)

D4G010356-001
D4G010356-001
D4G01 0356-002
D4G01 0356-002
D4G01 0356-003
D4G010356-004
D4G010356-004
D4G010356-005
D4G01 0356-006

+ denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:_
Bill Fear

Reviewed By:.
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TechLaw. Inc. . • •.• . ''••.'" • • : • . ".• •-.. ' . : . : • • Data Validation Report

; Samples MW-32-070104 (total) andMW-32-07Q104 (dissolved) were randomly selected,
for-full validation, .Cursory validation-was conducted on all remaining sample analyses.
The data were evaluated .based-on.the following parameters:

.*: .Data Completeness .
*• Holding Times and. Preservation
* Calibrations . . . .
* Blanks ... .
* mterference Check Samples
* Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

V
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TechLaw. Inc. . '• •• • Data Validation Report

Data Completeness . :

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery criteria.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency. j
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the j
reporting limits.

D4GO 10356m



TechLaw. Inc. Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample MW-
•33-070104 (total and dissolved).

All MS/MSD percent recoveries were within the technical validation QC limits of 75-
125% or the un-spiked sample amount was greater than 4 times the spike value and the
recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that recoveries for aluminum were outside the laboratory
percent recovery QC limits. No action was taken on these results because the recoveries
were within 75-125%.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
everi though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%. The.RPD for dissolved mercury at
14% was flagged as exceeding the laboratory QC limit of 10%. No action was required.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on MW-33-070104 (total and
dissolved).

D4G010356m
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Techlaw. Inc. . . Data Validation Report

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.
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.TechLaw. Inc. ,. •.. .. ''• ; . - . : ' . ' . ' . • . . ' • ' Data Validation Report

• • ' ' • ' • • - ' DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definition's
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.
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: I. INORGANIC ANALYSIS WORKSHEET -HOLDING TIMES

•:•".•: .. -: ,; ....;. BATCH:

TECHLAW

Li'.t all anaiyies which do noi meet holding time criteria -A^-r^V • • • : • • • . . -TI is Tr

1

H

I

Z

(/

1

' j
'•..r Sample'ID
C'^iVs.Vi'^

V\Vv-0- Vi - °^ 0V 0 M,

(•VM-o-"̂  •

t~~o -^ \ -
*^co-l -z-
r-^J- '-^O

. £>US,c>Wi-

/^tO-^S
/AUJ-^H

*^" O

rVvv^;- "\Lr

: Matrix

^•-L-

i

V^uJ>

\

\. V

COMMENTS ^.lf(_

' List'Pre-'
servative

A

Ok

1Ly

^^

• Date
; Collected

. 1

L
\

•n-\-*\

f >

^ — "

/ ^
^ —,

" *Meta[s' '
Analysis-.
Date/s1

-T_la^,^

' 1

1 /

1 1'lll̂

'I

_

-1

-J\V y •

— .
^^ ,.„-*•

*Hg CV.AA
. Analysis

Date

.'-7~\M.^*\

1

^ .

O - V^—T.J '̂X

< 1

.

-~ v^^v

(

4UL :TC-P<AS,,. . . : • : •

•*eN Analysis
Date :

-,^^_0H

••

-lill.1̂

/

—

_i^-\ 'Z

c^7 -^

5"v-f vl̂ . i

. Analysis •
" ••• Date/s ''..

-i-u--on

|
. I

•\
•I

-l-vl.-o^

1
j '

I/

^^—-^

No. of Day's
.Pasl Holding

Time :

— G~~
t.

^^~\
\

• Acton

Aov^-e^.

~C- VV^ y1

-— — •

^M

Actions:
1. if holding times are exceeded, all sample results are estimated (J)/(UJ).
'JL. ,t noiding times are grossly exceeoea (>=i!wnoiaing time), oeiecieo result are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. .Preserved W/HN03 and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By: Date:

ANM.YTE HOLDING TIME PRESERVATIX'E

Me'als

Me 'cury

Cy.tnide

780 days
28oays

14 days

AQUEOUS

pH < 2 WHN03, 4 Deg. C

pH < 2 W/HN03, 4 Deg. C

pH > 12 w/NaOH, 4 Deg. C

SOIL

4 Deg. C
4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

*VE:RIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECHLAW

BATCH:.

List ali ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

'

ICV
CCV TRUE Found %R .

/

V

Action

^-^

/ ,)

/ r^

\̂r/^^

f

•*̂

Samples Affected

Ovx v^V.^ 90-^ot

:Ec? s

-Xr*«^e_ ^

icP--^* -^

-

-

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) /Yes/ No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS - C<£-^ *—-"

Actions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<75% 75-89% 90-110% 111-125% >125%
R J V • J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

... BATCH.

FECHLAW

List all mercury results that did not meet the percent recovery criteria for the .ICV and/or CCV standard.

ICV
ccv TRUE . Found %R Action

f>a ,̂ -£_

*

1
Samples Affected

— V-^A.-^- '£0-0.0 -

• . Were the correct number of standards and blanks used to cajibrate the instrument? Yfes ) No

::. Is the initial calibration correlation coefficient > 0.995? V£esJ) No O - 1 VlV^

If no, list affected analytes and samples:

;i. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) ye;) No
L^-

'•. CCV run after CRA, every ten samples and at end of seauence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R
R UJ V V V

I. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
I!. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DL1 beiow. Use one worksheet for soil matrix and another for water matrix.

Analyie
ICB
CCB

P3/MB

v ^ ^^
^?^> V

Cvc_^V
C*<^

IDL

/

? z
J ••

Blank Cone.

I) :&'- '

-W A.

5*.BI. Cone. Action

/"

/

/

1 ^/ v\
I ^-^

\JIX^-^

\
\

-Samples Affected

jp (2^(

\

^ J
J
K

/

NOTE: Verify that the absolute value of any analyte concentration in the PB or M3 is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipnent'rinsate blanks analyzed? If so. include above if applicable to project.

COMMENTS

Actions:

•

1. If plank| < IDL, no action is taken.

2. If Blank > = IDL. then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL. all sample results > = IDL and < 5° |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 "Blanks are rejected (R).
* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:
NOTt: The sample results can be accepted.without qualification, if the sample concentrations of A!, Ca,: Fe and Mg are less than or •.
(squal to the concentration found in the ICSA solution. - , - • . , . . . . .

Examine the sample results in ug/L and list any A!, Ca, Fe or Mg'results that are greater than the ICSA values. • • - •- •

Sample ID Analyte Sample Result ' ICS Value

f.

'

. Comments-.

4 LV -a v fc

x̂Ci.'NL. > ^X-St^

Jst any analytes in the ICS A3 solution that did not meet the criteria of 80-120% R.

Analyte

•

%R Action

• •

CLP Protocol Only
Were Interference Check Samples run at the beginning and end
is more freauent)? Yes No

Samples Affected

PMX . ,-(> v-v 'cro-v-7_o'<-

AJ <^_ \ cs. A

,

of each sample anBlvgis-rOrTTora minimum of twiceper^tjour shift (whichever

COMMENTS / \ r \

f [yx<c^cA^- /
V^ _J ' ^_____---^'

"^-
Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V J

V V
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TECHLAW

-r

V. INORGANIC ANALYSIS WORKSHEET - PRE-DlGESTiON MATRIX SPIKE

MATRIX: O BATCH:

List all parameters that do not meet the percent recovery, criteria. Note: The p're-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water-samples; - •
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

or*
OA &

Analyte

(XV

VV
j

Spiked
Sample
Result

Sample
Results

Spike Added

-

%R

120

*1\

Action

x-
/
O^l_

/
/-/>.o

A^ /
( /

Samples Affected

<^J\T~ ^- -aT-^l-C

£>>•=, -^-'-- ^«^

'. \

UJ

/

'

f

1. Was a pre-digestion-jnatrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? (iYes) No

2. Was a post-digestiojyhatrix spike analyzed for all ICP elements^except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA
3. Was a matrix spike preaared for each different sample matrix? Yes No

COMMENTS

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following c'iteria:
Actions:

PERCENT RECOVERY

<30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: &-"U> BATCH: QM, C^ O ^ '"

TECHLAW

List al! oarameters that do not meet-RPD or CRDL criteria.

. Sample ID

6V ^

Analyte

^ '_»> .

Sample
Result

Dup. Results RPD

0<

Difference3

/

/

/

/ -

( X\\

V \\
"•- •

Action '

^ \
^ }

xL/
r^-^s
^ /
/

Samples Affected

^20
\ e.̂ -0 ^.s-~\ 10 ' ' .

1

/US f l / lAlO
I

Tl - (*'\

COMMENTS

Actions:

1. AQUEOUS
If 30th sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If Doth sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If sither sample value < 5'CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = |Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)

A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET -LABORATORY CONTROL SAMPLES

" . 0 ^Cx6UMATRIX:. BATCH:

List all parameters that do not meet the percent recovery criteria, • • •

LCS ID

-"Oc

^

Analyte

VC. \ — v-

*.<-?<*, J\->-?_,'

True Value

^ =—

Found Value • %R .

/

t

Action

-
Lj .

/*~~\

/ A

/ **-S

1 \^

"5 /

^~ /
Ox/

• Samples Affected

t ~) ' ~\vt v ^ *- ^-^

"~ ko-A\ o

'

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and merciyyf

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVER'

<5C% 50-79% 80-120%
R J V
R UJ . V

BELOW WITHIN
CONTROL CONTROL

LIMITS LIMITS

J V

UJ V

>120%
J
V

ABOVE
CONTROL

LIMITS

J

V

~
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: - - • •^••<-^ • . • BATCH: P^-^.CAOl ^V

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

^r^-o

IDL

C--?o
£,<-<.

' 'SCTIDL .

IV, C

OO-

Sample
Results

•2V^
"\"L

Serial Dilution
Result
<&<+

<CO^

-

. %D

f-o

l"°

/,

(
V

Action

*=- •

/^

/ <

' ̂ r^
rxO' ,
\ /
— ̂

Samples Affected

• M--I- jT.¥o.> -r-^~^ <, K-(^

\ ̂  <r~ co _>w_

^
L^

!/

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed tor each matrix and-fesults)of the diluted sample analysis agreed within
te:i percent of the original undiluted analysis. [Yes / No
Serial dilutions were not performed for the following> — ̂

COMMENTS

Estimate (J) detected results if %D is > 10%.

N3TES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

. :': '.'..-: •..;. /: BATCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorfaances, transcription or calculation errors, legibility, etc.

n

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? ffesj NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? yesj _ No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No NA

7. Were all sample results reported down to MDL if running SW-846 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes

COMMENTS

^

T
_\D o
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8,'2004
.VB/I-70 OU3
D4E260121

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4E260121 from Severn Trent Laboratories, Inc. This
report consists of the validation of three total and four dissolved water samples collected
on May 21 and 24, 2004 and analyzed on June 1 and 4, 2004 for ICP metals; June 19,
2004 for ICPMS; and on June 6, 2004 for mercury. The field sample numbers and
corresponding laboratory numbers are presented below:

:^JdsS^^e|J:gteB|̂ f̂̂ ^
MW-33-052104 (total)
MW-33-052 104 (dissolved)
MW-34-052104 (total)"
MW-34-052104 (dissolved)"
MW-36-0521 04 (total)
MW-35-052404 (dissolved)
MW-36-052404 (dissolved)

Mr^rftgf^^ir|piiiJi|Hn@fiii
D4E260121-001
D4E260121-001
D4E260121-002
D4E260121-002
D4E260121-003
D4E260121-004
D4E260121-005

T denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-S46, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994,

Validated By:_
Bill Fear

Reviewed By:
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TechLaw. Inc. Data Validation Report

Samples MW-34-052104 (total) and MW-34-052104 (dissolved) were randomly selected
for full validation. Cursory validation was conducted on all remaining sample analyses.
The data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and. Preservation

Calibrations '
* Blanks

Interference Check Samples
Matrix Spike/Matrix Spike Duplicates

* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D4E260121m



TechLaw. Inc. : . . \ : Data Validation Report

Data Completeness • • . .

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery with the exception of recoveries for beryllium
(110.9%, 110.9%, and 114.5%) and thallium (112.1%) in CCV standards bracketing the
samples. No action was required as beryllium and thallium were non-detected in the
associated sample analyses.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks with the exception of
arsenic in one CCB at 0.118 ug/L.. No action was required as the sample results were
non-detected or greater than five times the blank value. All non-detected results were

D4E260121m 3



TechLaw. Inc. • • . •• • •. Data Validation Report

reported to the reporting limits. Detected results were not reported below the reporting,
limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The results for calcium in the full validation samples MW-34-052104 (total) and MW-34-
052104 (dissolved) exceeded the ICSA value of 500 ppm.

The following sample results were qualified as estimated (J/UJ) because the calcium
result was greater than the ICSA value and the absolute value of the associated element
was greater than the MDL in the ICSA analysis:

• Silver, vanadium, and cadmium in samples MW-34-052104 (total) and MW-34-
052104 (dissolved)

Silver and vanadium were reported in the ICSA at -6.2 ug/L and -8.5 ug/L, respectively,
which exceeds the positive MDLs of 0.7 ug/L and 2.6 ug/L. Non-detected results are
qualified as estimated for negative ICSA values. Cadmium was reported at 2.04 ug/L,
which exceeds the MDL of 0.028 ug/L. Detected results less than five times the ICSA
value are qualified as estimated.

No action was required for additional analytes reported above the MDL in the ICSA, as
the sample results were greater than five times the ICSA value.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on samples
MW-33-052104, MW-34-052104, and on a sample from another SDG.

The following detected sample results were qualified as estimated (J) because the
associated spike recoveries at 133% and 135% recoveries were greater than 125%:

• Total aluminum in samples MW-33-052104, MW-34-052104, and MW-36-
052104.

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were not applicable.

D4E260121m



TechLaw. Inc. . . Data Validation Report

The laboratory' was evaluating the spike recoveries against the laboratory QC ;lim'its. 'As .a
result, the laboratory indicated that recoveries for total 'beryllium and thallium were.'
outside the laboratory percent recovery QC limits. No action was taken on .these results
because the recoveries were within 75-125%. • .

The post-digestion spike recovery for antimony was within QC limits. Post digestion
recoveries do not effect sample qualifications.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found, value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample .Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%. '

Laboratory Control Samples

The laboratory performed laboratory, control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on samples MW-33-052104, MW-
34-052104, and on a sample from another SDG.

The following detected sample results were qualified as estimated (J) because the serial .
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Total arsenic in samples MW-33-052104 and MW-36-052104.

The serial dilution result for arsenic was not flagged by the laboratory. All.other %Ds
were less than 10% or the sample result was less than 50 times the MDL. No calculation
errors or transcription errors were found.

D4E260121m



Techlaw. Inc. : Data Validation Report

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4E260121m



TechLaw, Inc. '' ' \ Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

- Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.
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I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH: '"

TECHLAW

V

\

3
•"T-

)

I

List all analytes which "do riot 'meet holding fihrie

.Sample ID -

1\̂ ^>31- oQ^^

^v^-^v

r-^---}<* ,-

^T>v .̂S^ ̂ C 1^

^v_^~-T>-N>-o52v«x

rwu^-2,^- o<^v-^

^x-j--XC-c<:z^o^

/\rs^_v--U=-°tl^

-C£~C(.~C "^c C

•~K_vP ;

"— fC—^ V!*̂ '̂ ^>

Matrix

\X^->

^s r̂-i—
^

l^s.0

L ,CO,

C-A. f-

<^*(. >^
V

criteria ^^

List Pre-

servative

(A,B,C)

^.

sv

r^

c ^ . p^1

sr <vA t,

± ̂ >C.

Date

Collected

S\ti|*t

1
i

CVlx^

^L_

CHv

i
<w

i.

V~NV^

J.C. A
*• \

C "Si

•Metals

. Analysis

Date/s

L\^\

,

(ii'-x
\

t

^ i-c

-XL.

*Hg CVAA

Analysis

Date

Le\^\c^_

Co\U

|

I

.<V, , v

Date

CAv
(
i

oA\
f
\
1

. "I,

'TC >f ĵ.
Analysis

Date/s

teVa

I-
i

CsV.\

.

\r

No. of Days

Past Holding

Time

~~-c^ ~~(
\

•Action .

A D»^^-/

v_

COMMENTS

^o«.j>a QOLO^^H^J--'^ — •> c<dc-

^VV vicVc^tV — .. o^>
1. If holding times are exceeded, all sample results are estimated (JV(UJ).
•<L It holding urnes are grossly exceeoeo (>=2-noiamg time), oeteaeo results are
estimated (J), and non-detected results are rejected (R).

Preservatives;
A. Preserved w/HN03 and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By: Date:

J

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cvanide

180 davs

28davs

14 davs

AQUEOUS

pH < 2 W/HNO3, 4 Deg. C

pH < 2 w/HNO3. 4 Deg. C

pH > 12 w/NaOH, 4 Deg. C'

SOIL

4 Deg. C
4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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I!A. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH:..

Lis1 all ICP analytes that did.not meet'the percent recovery criteria for initial calibration verification (ICV) and
cor tinuing calibration verification (CCV).

TECHLAW

Analyte

.̂ ' '

V
'~r\\~

ICV
CCV

OCY'2-
CCV^

*rcM£

TRUE

So
(
i
V

Found

SS,MX
S:V^H
O-'ZO

<Zl* :•>-*>

%R

\ \ & , < V

\ \3 . c n

\V^- ^

\\1-V

-

Action

f^O vx-^

^

X

Samples Affected

( ^ \ -.--ANi

1

\- L^ ( ^> C<, >

J

<?>€_ V~^L_ -^-^

v"^ Ci?. j-c- -'-e-t S.G— e'vCN,

Se,, .

S.").2-i /Co - Hcv..^^

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) Ae^l • No.

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of e3cn sample run (CLP only)? . Yes No

COMMENTS C-i-V Vi/~- co —

Actions:

IC\'/CCV Actions:

De':ected results

No i-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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1IC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

SATCH:

TECHLAW

List all mercury results that did no' meet tile percent recovery criteria for the ICV and/or CCV standard. .•

ICV
CCV

,'JRUE' ..:• . Found . ' % R ,

/

/

V

; : Action • •

• ; ••.-"•

^_^

/ .\

/ VJ

r ^
i-° '
\ /
/

'" . • . Samples Affected

"I'-Cvj-^ Q.o~vT_o- *..

1 . Were the correct number of standards and blanks used to calibrate the instrument? pes / No

2. Is the initial calibration correlation coefficient > 0.995? fg$ No O . ^T^^^

If no, list affected analytes and samples: x — ̂

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) (Yes) No

4. CCV run after CRA. every ten samples and at end of sequence? Yes No —

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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MATRiX:

III. INORGANIC ANALYSIS WORKSHEET--BLANKS

. . BATCH:

TECHLAW

.Lst the highest positive AND negative blank result >=|DL) below. Use one worksheet for soil matrix and another for water-mstrix.

Analyte

; ^

ICB
CCB

' P3/MB •
ccG, M,

&L-

IDL

ff.e^

10

Blank Cone.

<?-^\r

5 * 31. Cone.

«AH

/
/

(' —

Action

, —

S^

/ .
' *r^w

/b-
^^

Samples Affected •

AJO .Q_ ^—

. . .rsS \
-N- ° ' ' J

^ ^^

^^

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

\C3 analyzed immediately after ICV

OCB analyzed after each CCV.

F:ield/equipment/rinsate blanks analyzed? If so, include above if applicable to project

COMMENTS

Actions:

'. If |Blank| < IDL, no action is taken.

:i. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
:i. If Blank = < -IDL, all sample results > = IDL and < 5* ]Blank| are estimated (J).
4. It Blank = < -IDL then all non-detected results are estimated (UJ).

' If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).
' If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE

- , - • BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or -
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al. Ca, Fe or Mg results that are greater than the 1CSA values.

Sample ID Analyte Sample Result ICS Value Comments

r>vr c^4- ^o
\

C. « -̂~» •

<TM J-«-CX

List any analytes in the ICS AB solution that did not meet the criteria of 60-120% R.
Analyte %R Action

« —

Samples Affected

A^ vjA 3^-NT.^X

^y r̂—^^ -̂̂ ^S.
1

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Actions:

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V J

V V

t
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TECHLAW

IVB. INORGANIC ANALYSIS WORKSHEET -- ICP INTERFERENCE CHECK SAMPLE '

: BATCH: 1>\'£ 2 ̂  V^ \'
NDte: For the CLP protocol only, report the concentration of any analytes' detected in the ICSA solution > )IDL | that should not be present •
(soply only to samples with elements identified at concentrations above the ICSA on the previous page). • - .

Analyte

TbiU.

C-i-

co
c-^
pw

./v^
P\c

^
V

C.^=-
A<*

ICSA Result'

\;?

**

— (g.'L.
(b.Of}

— £-r
C2-(s>

P 0M

^j— £>>-

Action

I.O

ucs>

<-^>
«=-

r >--2^-

Sample/
Result

r
,V0

s^>
-,t*

*X*
> -

1 î>

\7!l»

"1-<

C/ :\jT^'V

-^

Sample/
Result

UOxUV?

OCi _.v,

s-1

- — ~~ — 1

Sample/
Result

'

Sample/
Result

-— -^

Sample/
Result

Sample/
Result

Actions: .S^ \ ^^^^
/ <J— , V y 1 X

If the ICSA value > the positive IDL: / T-5 ^ ^ Cr>*s" \ )
1. For non-detected results, no action is takfe

2. Estimate (J) all detected results < = 5"\C5fC~

If the ICSA value < -IDL:
1. Estimate (J) detected results < = 5" |ICSA].

2. Estimate (UJ) non-detected results.
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TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE.

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestior, spike recovery criteria are not evaluated for Ca, .'Wig; K,
Na, A! and Fe for soil samples, and Cs, Mg, K and Na for water samples. . .-,.•. ' . . .-. . -.-. . ;.-.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

O\ I

Ph~cH<
y?^

ov ib
cO. - tb

D-̂ W S

Analyte

Pu

Qe*

-T^

5^^--— i
SvJ*-

"=*--> —

Spiked
Sample
Result

*J.li*O

^2^0

^_0\t_

ov->
yC/JV>

^ ^

Sample
Results

svo
4r

'«-v_>e-

^*

^o>Vi-

Spike Added

2,0-=

j2-v«"0 '̂

•—

-

%R

n^

l-\<
*\

&\

%2,

^

Action

-3
"Tx1

^̂A '̂N-d

\

J>'

Samples Affected

4j-VOv PvV ^V.

. c5>-^ ^^ t.\
l^,\^v^ ~=)\-^<>

^^--^t £.- -/-V-t. ?

2,3-^ ^TJ > r~ v -evo-x

T.«- 'J .̂H (~^j ̂ -^ s- e i -

1 . Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA

3. Was a matrix soike prepared for each different sample matrix? Yes No

COMMENTS VU ^js^ £" PSV.

^

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:

Actions:

PERCENT RECOVERY

< 30% 30-74% 75-125% > 125%

Detected results J J V . J

Non-detected Results R UJ M V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply. t
Inorg98.xls



VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: 'V'-'c.^ BATCH: D

TECHLAW

Lis: all parameters that do not mest RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action •; Samples Affected

COMMENTS

AcJons:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix If the RPD is > 20%.
If«ither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of.the same

2. SOLID
If toth sample value > 5*CRDL. estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If dither sample value < 5'CRDL, and the difference between the duplicate and the original Is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = (Sample result - Duplicate sample result)
IncJude outliers for field duplicates (if applicable) .. .
Nc;te
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent. .
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TECHLAW

VI',. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX:. BATCH:

List all parameters that do not meet the percent recovery criteria.

LCS ID . Anafyte True Value Found Value .% R , .. . Action

••

^-—
/-

/ JL

/ < — "

( ^ '
\&/
\ —

. Samples Affected :

A^V ^Vv^ £0-^

}
J

/

^w^sr-s SMO"-?^

Note:

LCS with the same matrix as samples must be prepared for eac*i SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ - V

BELOW WITHIN
CONTROL CONTROL

LIMITS LIMITS
J V

UJ V

>120%
J
V

ABOVE
CONTROL

LIMITS
J
V
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TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET-- ICP SERIAL DILUTION ANALYSIS

MATRIX: •••4W-> ' : ' • • • ' • • ' BATCH: T>H ^•"?Cg o v

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

**

P\

ft^
O — c-v\(

IDL

t>.T>

•7.D

Q.oAM,

k^ ^V^

• 50'IDL- -

iS.r .

l'iX>C>

^A

Sample
Results

."2A . •

^L ^o

<r-3,

Serial Dilution
Result

CO VA.

L

GX

'

%D

\uO

Z1'»-

Action

-

~C5~

Samples Affected

• t-xA vre?a-i^. < (̂ .L.

> o -* c - ^o — 1> Co <-v

-

•VxrVi ( f^ci<^(_

6V. .^\
- i I

/?JcAv,-~ "^ 1- -,xO-=

• >

". l

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ter percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

Actions:
Estimate (J) detected results if %D is > 10%.

NOTES .
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH: (X^ 6(0

1. Describe any raw data anomalies (i.e:, baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of.the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? fres No NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? /Yes) No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
^receding, the sample analyses? Yes No NA

6. Were all sample results reported down to the I PL if running CLP protocol? Yes No NA

7. Were all sample results reported down to MPL if running SW-846 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes No

COMMENTS
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Techlaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-70 OU3
D4E040112

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4E040112 from Severn Trent Laboratories, Inc. This
report consists of the validation of one total and one dissolved water sample collected on
May 3, 2004 and analyzed on May 14, 15, and 17, 2004 for ICP metals; May 17 and 18,
2004 for ICPMS; and on May 10 and 13, 2004 for mercury. The field sample numbers
and corresponding laboratory numbers are presented below:

MW-33-050304 (total) +

MW-33-050304 (dissolved)

-laboratory Sa
D4E0401 12-001
D4E0401 12-001

+ denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Full validation was conducted on these analyses. The data were evaluated based on the
following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

Validated By:_
Bill Fear

Reviewed By:.

D4E040112m



TechLaw; Inc. • '' ' •• •' •• • • ' - ' - Data Validation Report

Data Completeness ' ' " , : . . . : - • . . - . • • • • • ' • • •

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

No shipping or receiving problems were noted. The sample was hand delivered to the
laboratory immediately after sampling was therefore not received cooled. Chain-of-
custody and summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery. . . ^

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery criteria with the exception of a recovery for
beryllium (110.7%) in a CCV standard bracketing the dissolved sample analysis. No
action was required as beryllium was non-detected in the associated sample analysis.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

D4E040112m



TechLaw, Inc. . '_ Data Validation Report

• Interference. Check Samples • ' : •

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample MW-
33-050304 and on a sample from another SDG.

The following non-detected sample result was qualified as estimated (UJ) because the
associated spike recoveries at 33% and 34% recoveries were less than 75%, but greater
than 30%:

• Total antimony in sample MW-33-050304

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the un-spiked sample amount was greater than 4 times the spike value and
the recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that a recovery for cadmium was outside the laboratory
percent recoveries QC limits. No action was taken on this result because the recovery
was within 75-125%.

The post-digestion spike recovery for antimony was within QC limits. Post digestion
recoveries do not effect sample qualifications.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%.
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TechLaw. Inc. • Data Validation Report

Laboratory Control Samples • .

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on sample MW-33-050304 and on a
sample from another SDG.

All %Ds were less than 10% or the initial sample result was less than 50 times the MDL.
No calculation errors or transcription errors were found.

Analvte Ouantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4E040112m



TechLaw, Inc. . _ Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitatiori limit is estimated" because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4E040112rn



INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES
TECHLAW

BATCH:

List all analytes which do not meet holding time criteria

Sample ID Matrix

List Pre-

servative

(A, B, C)

Date

Collected

'Metals

Analysis

Date/s

*Hg CVAA

Analysis

Date
Date

Analysis

Date/s

No. of Days
Past Holding

Time

Action

- O—

5 \iH- ,Cc CO,

CT\ A

COMMENTS CL c. 22Ac"i-
1,01.0

Actions:

1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
'<L. it holding times are grossly exceeded (>=irnoiaing time), aetectea results are
estimated (J). and non-detected results are rejected (R).

Preservatives:
A. Preserved w/HN03 and cooled to 4°C
B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By Date:

ANALYTE HOLDING TIME PRESERVATIVE

Metsls

Mercury

Cyanide

180 days

28 days

14 days

AQUEOUS

pH < 2 W/HNO3, 4 Deg. C

pH < 2 w/HNOS. 4 Deg. C

3H>-2w/NaOH.4Deg. C

SOIL

4 DegTC

4 Deg. C
4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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HA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

' BATCH:_

List all ICP analytes tha'tdid no! meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

TECHLAW

Analyte

^9.

ICV
CCV

OCV?

TRUE

<:o
Found

^^AV.
%R

i\o.^-
Action

(£-*\<.}

~

. .Samples Affected

^) , " c v I ~~tf ^-^ *J^ C \

^^— -̂ -̂  / - ̂  y/LA^^

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) Yes No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS £o~J^ ~£*~.f 3XLV( CC V\Cs _, H O r I V

bfy tfc «. <ff 02.3^ *S~

£--> 7_ -<> ^<--f. <rt~- t, 0 SW--CO --

£ *">. t> 3^^ «-v\. H
Actions: ^ . ^ <T ,

-C P- î. "^'^ ~t> >Csr ^- ^ i U>
ICV/CCV Actions: "" % - , / - r v ±£\rCM.t '"

Detected results
Non-detected Results

PERCENT RECOVERY

<75% 75-89% 90-110% 111-125% >125%

R J V J R

R UJ V ' V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).
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IIC. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE Found %R

T:

Action

S^\

/ . V

/ f ^N /u s

Samples Affected

(ooA-W. .f-.^^

T~<^\J i Ccv 5 <f*-V2o

1. Were the correct number of standards and blanks used to calibrate the instrument? (Y@B No

2. Is the initial calibration correlation coefficient > 0.995? ^ No R.^ ̂  ^ \ <? - *>. «i ̂  %

If no, list affected analytes and samples: Po~v_ ^~z— a . C< <i X ^

3. Was a CRDL check sample (CRA) analyzed at tbedJegJnnincTbf each sar

4. CCV run after CRA. every ten samples and at end of sequence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY
<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
Instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).
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. MATRIX:..

Ill:' iNORGANIC'ANALYSIS WORKSHEET -- BLANKS

- • • • • . • • - • • , . _ , BATCH:

TECHLAW

: .1st the- highest positive-AND negative blank-result->=|DL| below. Use one worksheet for soil matrix and'-another for water matrix. -." . --..-

Analyle
: ICB
. CCB- -

PB/MB
IDL . .. ..Blank Cone. .-5*-Bl. Cone.

/

/

t r( I«=-

Action

-'"' •}

•A-r
I*1v .;^^^

'• -Samples Affected- '.;.

(-rifTl- e>^ -XU'P e>^

^> i -^

Jpi,"vX ^ ^ V ^ f c t - f j ^)

e. vf— .

US CXLP«-V^-V Vj en-

MOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify.

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipmeht/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank 'concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).
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TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted Without qualification,' if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution. - •

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte Sample Result ICS Value Comments

r fS,

.-T -£0i

/) Ovf~~*^""
I

•'

List any analytes in the ICS A8 solution that did not meet the criteria of 80-120% R.

Analyte %R

•

Action

•̂ o-O-o -̂
Samples Affected

^-^-' v

1 *

/ i /VVP< — cl^^S
( , ^ ir— \

(^ ^

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more freauent)? Yes No

COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY , .
<50% 50-79% 80-120% >120%

R J V J

R UJ V V
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TECHLAW

INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result.exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

0\

*̂ -J î
<^DW

CA

Analyte

s^e-r^
-3s- J^

-tc?-—^

•Spiked
Sample
Result

U,L

iV^v
\

>
/

Sample
Results

/

/

|
k_<_>\v-'^

Spike Added

^0

\

^n-<

%R

^%

^^

M'\

Action

tATi

Samples Affected

^o-VA

I^v (£e ^7^V:
^-?Ci - CsV,

,T 2- f-vO -*.^o ~ -?->

<=K3^V-̂ _; c>-<^ ••o-V^~f 'fw— v\i.

.^-Avj^X. fur ^>-Oi»

TJZ- tC\.l /-s-0 - (OSf

(,«-S *— » i'-i^3

'1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes No
:J. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
(iigestion matrix spike recovery criteria? Yes No NA

!?. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS ^-A--e ct VV/VU o-Av-ri-*- iv> C--V ̂ h— <7p-aC

posA- <^V£ XL- ^- \"Vx~u _- l/Kli <j_ o «X oW^^c.

'I. If any analyle does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY
<30% 30-74% 75-125% > 125%

Detected results J J V J
Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET -- LABORATORY DUPLICATES

MATRIX: ^7 ° _^_ BATCH:

TECHLAW

List al! parameters that do not meet RPD or CRDL criteria.

. Sample ID Analyte
Sample
Result

Dup. Results RPD . Difference3 Action Samples Affected

£^W v^iU-io
P-£^>^ 0_.\v^

Cic_ i.o--Ax
(-2 0V \

'

COMMENTS CA l^'s-wV •? ~~~\- C — -

1 1. 0 - 'iT

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (jy(U J) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5"CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = |Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:_fp 'A

List all parameters that do not meet the percent recovery criteria.

LCSID

"^_3

-D

Analyte

*>\

fsJi «=-

True Value

_. . —

Found Value

i

% R

—

Action

rKt-—

"

Samples Affected .

\T..Ol(..

' .

Note:

LZS with the same matrix as samples must be prepared for each SDG. °̂ «~ I r^ » ^>,

COMMENTS

A;tions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
D steeled results
N Dn-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

D steeled results

Nan-detected results

PERCENT RECOVERY

<50% 50-79% 80-120%
R J V
R UJ V

BELOW
CONTROL

LIMITS

J
UJ

WITHIN
CONTROL

LIMITS

V
V

ABOVE
CONTROL

LIMITS

J
V
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TECHLAW

IX: INORGANIC ANALYSIS WORKSHEET - 1CP SERIAL DILUTION ANALYSIS

MATRIX: J ^ ? ' - . . . ' ' . ' . : . . . BATCH:

Serial dilution criteria only applies if the original sample result is at.least 56*.JDLand-%D-> 10%.

Analyte . -IDL , 5CTIDL
Sample
Results

Serial .Dilution
Result

' . '%D

A !

1 (

Action

p

^^^ \

* \*T^-

Samples Affected

'

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and^ssylts of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. X6"*̂  No
Serial dilutions were not performed for the following^ — •/

COMMENTS

•̂ .

Actions:
Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

•„ , . . . . . ; ' ;:,. :..;.:..V-.BATCH: P

I. Describe any raw data'anomalies (i:e.T.baseline shifts, negative abs6rb'ance'sr transcription or calculation errors; legibility, etc!:

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? (Yea

6. Were all sample results reported down to the I PL if running CLP protocol? Yes No

NA

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? _ (Yes) _ No • NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? _ Yes _ No _ NA _

NA

o O.L.
7. Were all sample results reported down to MDL if running SW-846 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes No

COMMENTS

V. SV"T

-c.

"L *,
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Techlsw. Inc. Data Validstion Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Bill Fear - TechLaw, Inc.
September 8, 2004
VB/I-7.0 OU3
D4G280388

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4G2803S8 from Severn Trent Laboratories, Inc. This
report consists of the validation of four total and five dissolved water samples collected
on July 28, 2004 and analyzed on August 4, 6 and 7, 2004 for ICP metals; August 9 and
12, 2004 for ICPMS; and on August 12 and 13, 2004 for mercury. The field sample
numbers and corresponding laboratory numbers are presented below:

t-r^~-T=j •r '̂"f'v**'1^:'-*SF '̂̂ li1BPS^3c^?1^^^^:'-:3^v?:

fiaeld.FSamp.i^fei^^Pg^j®^;
MW-33-072804 (total)
MW-33-072804 (dissolved)
MW-3 1-072804 (total)
MW-34-072804 (total)
MW-34-072804 (dissolved)
MW-32-072804 (total) +

MW-32-072804 (dissolved) +

MW-36-072804 (dissolved)
MW-3 5-072804 (dissolved)

D4G280388-001
D4G280388-001
D4G280388-002
D4G280388-003
D4G280388-003
D4G280388-004
D4G280388-004
D4G280388-005
D4G280388-006

* denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:_
Bill Fear

Reviewed By:_

D4G280388m
M LisLisa Tyson "7



- TechLaw, Inc . ' ' • • • " ____J_JL.^ Data Validation Report

Samples MW-32-072804 (total) and MW-32-072804 (dissolved) were randomly selected
for full validation. Cursory validation was conducted on all remaining sample analyses':
The data were evaluated based on the following parameters: .: .

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples
* Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D4G280388m



TechLaw, Inc. ' - - ' "'.•-. ;. Data Validation Report

Data Completeness . , . " ' . ' ' • . . . . .

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C. No shipping or receiving problems were noted. Chain-of-custody and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery with the exception of a recovery for
beryllium (110.8%) in a CCV standard bracketing two total samples. No action was
required as beryllium was non-detected in the associated sample analyses.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks with the exception of
cobalt in one CCB at 0.0.67 ug/L and for manganese in one CCB at 1.0 ug/L. No action
was required as the sample results were non-detected or greater than five times the blank
values. All non-detected results were reported to the reporting limits. Detected results

D4G280388m . 3



TechLaw, Inc. ; •' ..' • - ' Data Validation Report

were not reported below the reporting limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on samples
MW-33-072804 (total) and MW-31-072804 (total) and on samples from another SDG.

All MS/MSD percent recoveries were within the technical validation QC limits of 75-
125% or the un-spiked sample amount was greater than 4 times the spike value and the
recoveries were not applicable.

The laboratory was evaluating the spike recoveries against the laboratory QC limits. As a
result, the laboratory indicated that a recovery for mercury at 81% was outside the
laboratory percent recovery QC limits. No action was taken because the recovery was
within 75-125%.

Several calculation discrepancies were noted for the matrix spike recoveries. It appears
that the laboratory software was using the found value for the un-spiked sample amount
even though the result was reported as non-detected.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs) and all RPDS were less than 20%.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

D4G280388m
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Serial Dilution Analysis

The laboratory performed the serial dilution analysis on samples MW-33-072804 (total)
and MW-31-072804 (total) and on samples from another SDG.

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported. No calculation or transcription
errors were found.

All results were reported within the linear calibration range.

D4G28C388m
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DATA'QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated .definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4G280388m



U: INORGANIC: ANALYSIS WORKSHEET - HOLDING TIMES

. . - BATCH:

TECHLAW

V

i
2.

4

-1

0

1

List al l analytes which do not meet holding time criteria . . . . . . . . . . . . x.r^<-<. • -S-C-r , • ' • • ' • ' • •

• . . Sample ID
"H)V\

nX/_;-in-«Y,2k'>H
:WUJ-^t-.<?12-'»on

rw *« - \^V oTTwj-i.

^^~-\"L -i/U*.̂
_ *+. — .

CKVL^JX-^
AA.VAJ-^'L
f^v-O - ~Y°V

<T\kJ -1 i-

^w-^C^

^^--%<r

Matrix

^-J3

[

i

• List Pre-
servative
(A,B,'C)

&
|

(

t

Date
Collected

•7 l~lvl"^

(

\

ikilcv,

V

*Metals'
Analysis ;

Date/s

. £-tr^

X •

4'

LV}-(irv

-

-

\

Jl/'

*HgCVAA-
Analysis

Date

^-^VJn

f
I

Jf

%^^--H

>

•\f

-r^

^\.^ V\'

-eN-Anaiysis
Date '

^%«K

•|

\

-\-
Z.--S x

eVLj\--^

f

4
A
4/

^r
-^

V«o>S.

Analysis
• Date/s

<S-1-*M

V4
Jr

C ^
"

^-».v-^x
V

\\"
§_

r*.^j~

No. of Days
Past Holding

Time

— • O"

p.W
v il

^d-

•^T" O

Action

A o A€-

-^ \ -'\—

COMMENTS "±.7-" <~

C '̂Ov \^\T 0^^ vV^j^-^-2_ T"^-ti

Actions:
1. I! holding times are exceeded, all sample results are estimated (J)/(UJ).
2. i: noiaing times are grossly exceeded (>=^"noiaing time), oetectea results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A. ('reserved W/HN03 ant! cooied to 4'C
B. Cooled to <°C

C. No Preservative

Validated by. Date:

Review By. Date:

AN/iLYTE HOLDING TIME PRESERVATIVE

Metals
Mer;ury
Cyanide

180 days
28davs
14 days

AQUEOUS
pH < 2 W/HN03. 4 Deg. C
OH < 2 W/HN03, 4 Deg. C
pH> 12w/NaOH,4Deg. C

SOIL
4 Deg. C
4 Deg. C
A Deg. C

Hol:ling Time = Analysis Date - Collection Date

'VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.
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IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECHLAW

BATCH:

cb

List all ICP analytes that did hot meet the percent recovery criteria for initial calibration verification (ICV) and '
continuing calibration verification (CCV).

Analyte

S^L

ICV
CCV

cc\fy

-

TRUE

S3

Found

<;^.«-\

%R

\\3.v£

,

' \

/, I
/ \J

1 VL -

Action

AJ-^*-

u Jf-W jJO

^ ^
' \

r J

^ ^ ^7 /
x X

^/
^

Samples Affected

AK\0-^^X ^"«-U- ccv^ecv^

(T^x^O
^lnV>^. e-^.^T- a-4r<-tirCw. ,

C~^-Vl "2- \

<*.{<* 5Ttf JCxT Cti-i-i' .^

•tefe^L -

-C.-̂ ^ js(rx -"> -JCJ- C-<- —

S(u^k(^. T^r T^r Z-^-^

4(*- 3Tcf— * jcv 2 - K ^ —

CU\. 3^-«->

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) "feb No

Was a CRDL check samole (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? fr*e^ No

COMMENTS is, tv/2-*- Zef «*~i> - O^— T ^ln-lj-C - £j •--?-> —
v

Actions:

I CV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R . J V • J R
R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was se't up, qualify the data as rejected (R).

Inorg98.xls



IIC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

TECHLAW

list all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

TRUE ' Found %R Action

^-^
/ )

/ V
/ ^L^ /
\" y^ — "^

Samples Affected

— £0^0.0 OA-v— - 0-— -s — -'

-

/

1 . Were the correct number of standards and blanks used to calibrate the instrument? /Yes/ No

2. Is the initial calibration correlation coefficient > 0.995? /Yes) No /} $ *"?^ , ,y C^^-J-l
t^s <

If no, list affected analytes and samples:

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) Yes No f^-O^"

4. CCV run after CRA. every ten samples and at end of sequence? Yes No

COMMENTS

Actions:

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R
R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).

Inorg98.xls



MATRIX:

i. INORGANIC ANALYSIS WORKSHEET - BLANKS

1. ~> BATCH:

TECHLAW

List the highest positive AND negative blank result >=|DLj below. Use one worksheet for soil matrix and another for water matrix.

Analyte

£o
A/x v^

"^-~-

ICB
CCB

PB/M3

<X^H

rcO><,

IDL

£\^ î -X

I V

Blank Cone.

O-oA-
(^

5 * Bl. Cone.

°-,,-\<

C-*

Action

, — ̂

/*

/ JJJ

/^ >

(£*> /
\ \uS

Samples Affected

AJ O »-' > rt; ( -Y-J ^ 2. ~^\
J

\
)
J

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

One prep blank per matrix /

One prep blank per batch / /

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, include above if applicable to project

COMMENTS .

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*3lank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5° |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 *Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). t
Inorg98.xls



TECHLAW

iVA. INORGANIC ANALYSIS WORKSHEET' •- I'CP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample-results car, be accepted without, qualification; iflhe sample concentrations of Al, CS.-F.e and.'Wig are lessthan or • •. ' • • • . . : . .
equal to the concentration found in the ICSA solution. ' '' • ' ,-. ::r/ :,;,?--, . - . • . . . -;: • . - . - . . • • • • . .

Examine the sample results in ug/L'and list any Al, Ca, Fe or Mg results trial are'greatsr than the ICSA values.- .-. '--.•:•, : • • • • • . . .-. . ;..''•':•, .-•

Sample ID Analyte Sample Result ICS Value Comments.- '•

i^ ̂  rr^^
|J\J^^ > 3cs/^

- • --

List any analytes in the ICS A3 solution that did not meet the criteria of 80-120% R.

Analyte %R Action

/

/

/

Samples Affected

V^>^~. -^tf- --VJ —

1 — V
^r ,/\^)V^W- (J^ V

•

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

Actions:

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V . J

V ' .V .
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TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: ^° BATCH: ^^ 2^6

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg; K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples. . . " '
If the sample result exceeds the soike added by a factor of 4 or more, no action is taken.

Sample ID

^ZT
VXx-\

js^V_.r- <

P ĴrO"

O<<>S

-

Anafyte

- — s i?-> V
-4-Cl . »^~ >

y^<?
•^^ kv^C

;f»s
•^o> (

Spiked
Sample
Result

\\

T*-^ ^

O-̂
j

Sample
Results

Spike Added

j

-

' %R

\t-S<<^-

Action

4. ^el
,-^v-<

fs^~

Samples Affected

"? r-^> >' ^
~\ v- \"> <• -^
^^

— "-^ Km.

O^-w^A
o_\v~~ -^C-^>' C

,

1 . Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? Yes) No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre-
digestion matrix spike recovery criteria? Yes No NA _
3. Was a matrix spike preoared for each different^sarrrpTe'matrix? Yes^^-\ No

COMMENTS ;S^ . *\

/ iTV-x. xjr XoisN's V
/ \ \^_J O>A_^ .^^

( <r_____ — • '
1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY
< 30% 30-74% 75-125% > 125%

Detected results J J V ' J
Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.
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VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: ^?^ 3ATCH:_ .*'•

TECHLAW

.Lisl a l l parameters that'do n o t 'meet R P D o r CRDL criteria. • . . .

Sample ID Analyte
Sample
Result

/
*^

Dup. Results

t

/

/
/

/

RPD

/

/

/

/

Difference3

/

/

/

/

Action

**S

-^•\ y \ /
\ .Jc^
^ 0 ,

/

/
/

Samples Affected

Î ^N. i \ V— t O

^-x^O v c11^^ ^ O ^5^ ^

s

/
s

COMMENTS

Acbons:

1. AQUEOUS
If tioth sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If (iither sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If uither sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (JX(UJ) all sample results of the

Difference = ISample result - Duplicate sample result)
Indude outliers for field duplicates (if applicable)
N(>te
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.
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TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:
List all parameters that do not meet the percent recovery criteria.

LCS ID Analyte True Value Found Value %R

t

Action

i H~*>

/l> .^
<-"""

Samples Affected

"v_Ai\ ^o- \^^ \^

vO-s. > ^

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ V

BELOW WITHIN
CONTROL CONTROL

LIMITS " LIMITS
J V

UJ V

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls



TECHLAW

•ix. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: -TV?-3 ' . • • • / BATCH: ^H CN

Se "Jar dilution criteria only applies if the original sample result is at least 50*-IDL and %D > 10%.

Analyte.

' • •&<; • • •
W\W

.. -IDL •'

^

>

. -.50*IDL
Sample
Results

Serial Dilution
Result

%D

A I

I UI.

Action

/

V^
k>r,
r. ,v
u*~ ^
/

/

Samples Affected

,\Ĵ  <£i 2-c -'"^

S^ /c<?-'-^^\ /v i^<-

^

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. .V^s""̂  No
Serial dilutions were not performed for the followingV^x'

COMMENTS

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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TECHLAW

X.' INORGANIC ANALYSIS WORKSHEET -SAMPLE RESULT VERIFICATION

BATCH:

i. Describe any.rsw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? jfeT) No NA '

4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? <)fesl No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained witbifvjSjpnths of, and
preceding, the sample analyses? Yes No NA / To Q^\

6. Were all sample results reported down to the I PL if running CLP protocol? Yes No . NA

7. Were all sample results reported down to MDL if running SW-S46 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? yfES. No

COMMENTS

T TO8
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ROUND 3: WATER VALIDATION REPORTS

SDG: D4K190487
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Lisa Tyson - TechLaw, Inc.
June 22, 2004
VB/I-70 OU3
D4K190487

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D4K190487 from Severn Trent Laboratories, Inc. This
report consists of the validation of seven total and dissolved water samples collected on
November 19, 2004 and analyzed on November 22 and 23, 2004 and December 1 and 2,
2004 for ICP and ICPMS metals, and on November 30, 2004 and December 2, 2004 for
mercury. The field sample numbers and corresponding laboratory numbers are presented
below:

¥; ft* Field Sample Number J' >~ V--S-
KP-GW-16-1 1 1904 (total and dissolved)
KP-GW-15-111904 (total and dissolved)
KP-GW-17-1 11904 (total and dissolved)"
MW-3 1-1 11904 (total and dissolved)
KP-GW-46-1 11904 (total and dissolved)
KP-GW-46-11 1904A (total and dissolved)
MW-30-1 1 1904 (total and dissolved)

vLaboratd^SampleiNiimltJieiv5:
D4K1 90487-001
D4K1 90487-002
D4K1 90487-003
D4K1 90487-004
D4K1 90487-005
D4K1 90487-006
D4K190487-007

T denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:.

D4K190487m

Reviewed By:_
Bill Fear



Techlaw. Inc. Data Validation Report

Sample KP-GW-17-111904 '(total and dissolved) was randomly selected for full
validation. Cursor}' validation was conducted on all remaining sample analyses. The
data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations .
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
Duplicate Samples

* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

*. All criteria were met for this parameter

D4K190487m



TechLaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 + 2°C. No shipping or receiving problems were noted. Chain-of-custqdy and
summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery with the exception noted below.

Due to elevated recoveries for beryllium at 110.6% and 114.6% in CCV standards
bracketing the total samples, the following detected result was qualified as estimated (J):

• Beryllium in sample MW-30-111904 (Total)

Beryllium was not detected in any other associated samples.

D4K190487m
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Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below
the reporting limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
sample were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample KP-
GW-16-111904 for total and dissolved metals and on a sample from another SDG for
total metals. '

The following detected sample results were qualified as estimated (J) because the spike
recoveries at 410% and 424% exceeded 125% in the MS/MSD analyses performed on a
sample from another SDG:

• Total aluminum in samples KP-GW-16-111904 and KP-GW-17-111904

The following sample results were qualified as estimated (J/UJ) because the spike
recovery at 39% was below 75%, but greater than 30% in the MS analysis performed on
a sample from another SDG:

• Total zinc in all samples

All other MS/MSD percent recoveries were within the technical validation QC limits of
75-125% or the unspiked sample amount was greater than 4 times the spike value and the
recoveries were not applicable.

The laboratory evaluated the spike recoveries against laboratory QC limits. As a result,
the laboratory indicated that the recoveries for antimony, beryllium, and arsenic were
outside QC limits. No action was taken because the recoveries were within validation
QC limits of 75-125%.

D4K190487m
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Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs). Duplicate criteria were met (i.e., for results greater than 5x the
reporting limit, RPDs were less than 20% and for results less man 5x the reporting limit,
the difference between the duplicate and the original was less than the reporting limit),
with the exception identified below.

The following sample results were qualified as estimated (J/UJ) because the duplicate
RPD of 41% exceeded 20% in the MS/MSD analyses from a sample in another SDG:

• Total zinc in all samples

No calculation errors or transcription errors were found.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

Serial Dilution Analysis

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation sample.
The results and reporting limits were correctly reported, and all results were reported
within the linear calibration range. No calculation or transcription errors were found.

Samples KP-GW-46-111904 and KP-GW-46-111904A for both total and dissolved
metals were identified as field duplicates. RPDs were less than 20% or the difference
between the duplicate and the original was less than the reporting limit.

D4K190487m
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DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected. .

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D4K190487m



I: INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

t a'l analytes which do not meet holding time criteria To^-~ "Tord s\

TECHLAW-

Sample ID

i4 ?'C~t~'-i^/nfty
• i -/ < - )

L<- ~n - /.'
A.",^ -3>-///90"/

iLiO ••C-vx,'-<Y6.-,i/<7£>/

LS -nncH4
/-,-. ^''h->He7C"f

Watrix

c-o
f

1

/

List Pre-

servative

(A, B, C)

/2

t

J/

Date

Collected

nltf/trl

1 '
1

|

./

'Metals

Analysis

Date/s

'j, / / £
,

j

1
(

1

j.'

*Hg CVAA

Analysis

Date

nna
' .

1 •

1

1

i
•V

,

•"•GN Analysis

Date

:,/^-=/^'
J

J

Analysis

Date/s

,j- /./•••)'

I

/

/

I

1

y

No. of Days

Past Holding

Time

J,

^

1
/

/

I

y

Action

-v ;>•<-<-,

-1

/

/ '

/ /
t^

UUMMhN j b <T ? 0 x-'

^ » i GI fO*» $ /''/*? ^"^ >^3~~ "^* C^ ^ -S? "^y

•'~*&L. f~ ) / N ' '• -j ̂  ; l\Lf /^ •" ^' — ̂ *\x* — - ' /"'//V^?/') ^^(

Actioni"

•

cWing times are exceeded, all sarr.ple results are estimated (J)/(UJ).
i!. n noiaing times are grossly exceeaea (>=^'noiaing time;, detected results are
estimated (J), and non-detected results are rejected (R).

Preservatives:
A Prei orvod W/HNO3 and cooled to 4°C

B. Cooled to 4°C

C. No Preservative

Validated by: Date:

Review By: Date:

ANALYFE HOLDING TIME PRESERVATIVE
API icni IS srm

Motals

t^l^T^U^1

^vanidp

B l̂dino Time = Ana'v^is Date • C'

1 RO ria^"=

2& dav*

14 davs

illerfon Date

nH < •> w/HNO3 t rVp C

DM < 7 w'MNflS t n=r; P.

DH > 1?wWaOH 4 n= î C

4 Don H

4 n*o r.
4 Deo C

•VERIFV ANALYSIS DATES ON REPORT MATCH RAW DATA.

INORG98.XLS



IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS
TECHLAW,

BATCH:

List all ICP analyses that did not meet the percent recovery criteria for initial calibration verification (ICV) and •
continuing calibration verification (CCV).

*'•'

Analyte

r* s"*- "v C^* ' * *

^— -"""X" i T t*

tiO).//l /5t.
(1(V/) /p<2_

/9.'->j?,)A^i^
C_-^"^" • r^-r

ICV
CCV

^— . y-y?d
C!Cv>^)

(1.0N )̂

-

-*_ /VO-f/

TRUE

^.-/-/^/

5 ^c.->->

5(7^90

Jf
*

Found

^/'/^, .
5^/^n ••
59..,ic7

%R

„ e ̂  f(?.
^ / /<?- 6 '

,/,y &

Action

^/---^-~.

/-T-

V \y

/

Samples Affected

'

! ^tL, f-^^/^> .:^_i c".-^// I Go£-C> J

i rmmi-I.
^ Aii^ - -5ci , / // ^^H 6 ^ 5L ~

^~ '

UCV run after CKI, every 10 samples ana at end of sequences? (CLP only) (Yej No

Was a URDL check sample (UKI) anal>-zed at the beginning and at the end of each sample run (ULH only)? /Yes No

UUMMtNIS x~ ^ _

A,«nnc-

•

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY....-
<75% 75-89% /^90-11fJ%]

R J X !^
R UJ V

>125%
R
V

\ V /

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R). t
INORG98.XLS



FIG. INORGANIC ANALYSIS WORKSHEET -- Hg CALIBRATIONS

BATCH: $ ') ̂  I J 01

TECKLAW

List all mercury results that did not meet the percent recovery criteria for the 1CV and/or CCV standard.

1CV
CCV

To -h-'l
<^.

/$**
_r~

*~~

TRUE

-

,,/-,., .-

,A,, J-
.,^,.<.

Found

/'r? O/'/'

i/l/lfS'1~~~

%R

^

Action Samples Affected

^— !>

1. Were tne correct numoer ot standards ano blanks used to caiioraie the instrument? /Yes) No

. ••»> *. — S t
2. is tne initial calibration correlation coenicient > O.Sbo < /Yes No c-c, &</•/} / &£,&*, ^

\_s/ G . it 1 f / o>r f ' f /
ii no, list anecieo analyses anc samples: • /

x^
j. was a UKUL cnecK sample (L-KA) anaiyzea ai tne oe^mning o: eacn sampie run ^ (ULK only; / ies\ NO

4. u\^v run aneruKA, every ten samples ana at ena ot sequencer / 'Yes \ NO

^uwinflewa ^ — -^

tetoHtt :

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

. If -four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
nstrument was set up, qualify the data as rejected (R).

2. If i:he initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).

INORG98.XLS



MATRIX:

Iff. INORGANIC ANALYSIS WORKSHEET - BLANKS

C sJ BATCH: DHlA /

TECHLAW

List the highest positive AND negative blank result >=]DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

Tc+rJl " .

iO, <,<*>,', J ••

\\\j i c.. verity uicti iiit

veniy

OilC picp tjldllk ^*CI ill

WilC fjl C(J UtdH(\ JJC1 UC

^o diicijy^.cu hiuitcuic

^wU dlldiy^-CU OILCi C(

F ld<JJC^Ul^ti 1 lOiU 1 11 ISO

r r

ICB
CCB

PB/MB
/') /> -
^/^i * Cc

0&* 4

dDbJiutC VdlU

dill A

ilJM

Utiiy diit; i^v

3^1 ( C* w v .

IDL

•&-i ,-V

£6v5j XN

b JI ally aueiyt

Blank Cone.

0 L.L

tO h-J,

Z C-UJi^cliU dilUf

5 * 81. Cone.

^^U~

^ &-L.

i Jit UlC r D Of IV

a^in-awic L»J fji

Action

^~

V-L^

ID Ib -̂ OrMJL.

ujeU.

Samples Affected

•

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 *Blanks and < 10* Blank are estimated (J).

INORG98.XLS



TECKLAW;

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:,, Q 'it
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca. Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

"n^-') ......
r" ^

ft.Si~t.rr J

*/,.~<^-

Analyte

_

<-

Sample Result ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

"7~<?/2— - /

-̂:,, , /,
, ^

/A .*.*•, •>/'»,- J
f . .lr.

u/o K

:. , — 7^ &

l^.-i-**- f ' / <&r~m~i

Action

H-

^

\_^-

samples Aneciea

•

We:re Interference Cheek Samples^run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is nore frequent)? / Yes ̂ / No

Anlionn- —

Defected results

Novdetected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%

V J

V V

INORG98.XLS



TECHLAW:

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: l"^J BATCH: Phis

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg. K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID Analyle
Spiked
Sample
Result

Sample
Results

Spike Added % R Action Samples Affected

- u,

/

/73 ,«/ XT
m$~O

i£

U^f-
rJO \ / 1 /?

••Id
— '/ /c? /

I 6- - / /J

iT VVcs d |J( c~Uiyci>TTOTT"l i iou IA S}jlK^"pTtjJdieLi a I 11 ic ici_juj/tu lic^uc^lioy \J\ Oil^ccWc

more frequent)?

/. was a posi-aigesnbnTnatnx spiKe analyzed iqramcr eismems, except Oliver, inai aia not meet me pre-
digestion matrix spike recovery criteria? -Na.

*-Wc ueJfji udJi Jiffi
NA_^/^L-^,

^ ___ /

1. If any anah/te does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOyE
<30% 30-74% I 75-125% -^ > 125%

Detected results J J i V ^ J
Non-detected Results R UJ 7 V

Note

franalyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

1NORG98.XLS



VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: c.̂ J BATCH: O V^) 9*V S

TECHLAW

List al1 parameters that do not meet RPD or CRDL criteria.

Sample ID

~r« 4-

c

- /I < < ,

Analyte

*--/ " /'C

- l-c.

•z~>

.'L'lt^-^-J

,/^.y -
/-~

Sample
Result

P^,..,-

-• )> /v\5 //^>J

rgi

xn^X,
--. ,• /-C- s- •__

Dup. Results

/£ . - / , ' / c

0
5>"5-0

•^^^

/l'-^)*-s>~

t

RPD

r.̂ >^ ^

^t

/ •

Difference3

\3/"--Jx>3
/

f

^-

Action

~^> /-

^^=^
TT/'/-r^.<
7 ^^

Samples Affected

t^%? w^-~"

• -^// , ^.?. o-7i5 9'-_S

COMfitN i b

ft ptjp.rt e*

1. AQUEOUS • /^ ^^N
If both sample values > 5'CRDL, estimate (JAJJ) all sample results of the same matrix if the\RPD is > 205C.
If either sample value < 5'CRDL, and the difference between the duplicate and the original isî SRBtTestimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
II either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

= [Sample result - Duplicate sample result]
3 outliers for field duplicates (if applicable)

A^duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent

INORG98.XLS



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria.

LCS1D

Tc-±^

/)>^sL

Analyte

"~ f A..'»--<y

OK- Z-C.-x

'J

— ~^/" l*?^-v~-~

True Value

.fc'3 >• /*-&

. /ft*"}-

•~ /;/?*>>

Found Value

. /,7__^
/

-

l^^^f.

%R

,,,..y,,.
Action

.~ xw ~^J

Samples Affected

•

Note:

LCS witn the same matrix as samples must be prepared tor each SOG.

tOMMhN 1 S

A ntjnnr1

Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT REf
<50% 50-79% X80-120%

R ' J
R UJ

>120%
J
V

BELOW
CONTROL

LIMITS
J

UJ

WITHIN
CONTROL

LIMITS
V
V

ABOVE
CONTROL

LIMITS
J
V

INORG98.XLS



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: i^_J BATCH: (

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Aialyte

-r.^~

/9, .s ,

\w

IDL

l._ C.r

+ Ls,^J

50*IDL

u,,~
,- r-^

Sample
Results

/nes~}~~

l~-r~ I'

Serial Dilution
Result

\^f^ /

%D

. — ̂

/

Action Samples Affected

*

INUUJilVcLY UUUHLtU PLASMA ShKIAL UILUIIUN ANAL rii!i>:
Sorio' ditulionc wore oorformoti for O3ch mstrx ond st5~^"^c of tho dilutod comolo onDlvcic OQrood within
ten pfircent of the original undiluted analysis. /Yes/ No

P • • <3?

UUMIi/ltN 1 5

Actions:

Estimate (J) detected results if %D is > 10%.

MOTHS
ttks from diluted samples are higher than concentrated sample, matrix interference should be suspected

ind s ample results may be biased low.

INORG98.XLS



TECHLAW,

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outsjde4be=&. ^__
were not r e a n a l y z e ^ - " . - - - , t

Lialibrated range of the AA or Cyanide instrument, and

,̂ L^ H'1 /L4- _-

. were ic;p linear ranges oa .preceaing, tne sample analyses.'

k were \<^,f imereiemem corrections ooiainca vi^ii amg, me sample analyses/ s fes-,

5. Were instrument Detection limits present,Tound to be less man or equal to the CRDjerand Detained within 3 months 01, ana
preceding, the sample analyses? Yes No

. Were all sample results reported down to the lOL If running CLF prolowoi?

bU'li! ! tfpUl leu uuwii lu MDI. u HJIIliiliy SWi-o46 j(. Vvcie oil

tsiyl Hi, vLJiiJTTTS^~p r̂L*d il ^OIIuS, ciiiu Oiluuun^ uisCLjCUTTcoUy wlit^ii lUpuitniy u ic ic^ull

1 / 9 <?•-/ ti-

3 \ ri-' C"'

, "70 0
o I

I / 0 /

C-J ^•&>-

•L
INORG9S.XLS



TechLaw. Inc. Data Validation Report

DATA VALIDATION REPORT

To: Jennifer Walter - Syracuse Research Corporation
From: Lisa Tyson - TechLaw, Inc.
Report Date: June 22, 2004
Project/Site: VB/I-70 OU3
Laboratory No.: D5C280224

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D5C280224 from Severn Trent Laboratories, Inc. This
report consists of the validation of two total and dissolved water samples collected on
March 28, 2005 and analyzed on March 30 and 31, 2005 for ICP and ICPMS metals, and
on March 29, 2005 for mercury. The field sample numbers and corresponding laboratory
numbers are presented below:

V5:SC^.KiFieldSampIe^Nujnb^;;lw^yfr;:!-v

KP-SW-1-032805 (total and dissolved)
KP-SW-2-032805 (total and dissolved) T

-Eaboi^ioi^SampierNumber V;
D5C280224-001
D5C280224-002

+ denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Sample KP-SW-2-032805 (total and dissolved) was randomly selected for full validation.
Cursory validation was conducted on the other sample analysis. The data were evaluated

-based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples
* Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* AH criteria were met for this parameter

Validated Bv: O"7 — . ^"- Reviewed By: _
/Ttiea Tyson /) Bill Fear/Ttiea Tyson /)

D5C280224m \J //



Techlaw. Inc. Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory at ambient temperatures outside the
recommended temperature range of 4 ± 2°C. However, the samples were delivered to the
laboratory immediately after sampling. No qualification was necessary. No other
shipping or receiving problems were noted. Chain-of-custody and summary forms were
evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110%.

Blanks .

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below
the reporting limits.

D5C280224m



Techlaw. Inc. . Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%.

The aluminum, calcium, iron, and magnesium concentrations in the full validation
sample were less than the ICSA values and no action was required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample KP-
SW-1-032805 for total and dissolved metals. The percent recoveries were within the
technical validation QC limits of 75-125% or the unspiked sample amount was greater
than 4 times the spike value and the recoveries were not applicable.

Duplicate Sample Analysis

Duplicate precision criteria, were evaluated using the MS/MSD relative percent
differences (RPDs). Duplicate criteria were met (i.e., for results greater than 5x the
reporting limit, RPDs were less than 20% and for results less than 5x the reporting limit,
the difference between the duplicate and the original was less than the reporting limit).
No calculation errors or transcription errors were found.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation 'errors or transcription errors were
found.

Serial Dilution Analysis

All %Ds were less than 10% or the sample result was less than 50 times the MDL. No
calculation errors or transcription errors were found.

Analvte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation sample.
The results and reporting limits were correctly reported, and all results were reported
within the linear calibration range. No calculation or transcription errors were found.

D5C280224m • 3



Techlaw. Inc. _ Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D5C280224m



I. INORGANIC ANALYSIS WORKSHEET-HOLDING TIMES

BATCH:

_ist all analytes which do not meet holding time criteria

TECHLAW.

4"

1

Sample ID

!f̂  -̂̂ <.-~i -f'-G.Vi'C^

-t'L 0 ,*>-j -T-,r>5^t:'->

|
F

Matrix

c^V

J^

List Pre-
servative

(A. B, G)

/<u?;
L-

Dale
Collected

3/Jsr/^
/ * .'

Jv

•

"Metals

Analysis
Date/s

3/̂ >J,
/ /

• /./

*Hg CVAA

Analysis
Date

VU/4 )

' :;,

*CN Analysis
Date '

Analysis
Date/s

No. of Days
Past Holding

Time

(P .
[f^

Action

s^Ss-^-

~ -̂-'

w™wcmj> ^- ^^ , ^ _ _ _ ; ;_^_.^ ^.y - £/,^ <, ̂ A ^ ,-- 1 -~4t - c,.-^ -

' 6> ' / ' ^ ^-^ "" '

^ XT,J! ̂  ? /-f,^Jt-^- JJ— .̂'S>5rt:;_S - y/_ ^-— -

</

4

•tr If holding times are exceeded, all sample results are estimated (J)/(L)J).
^. IT noising umes are grossly exceeded ^>=i!-noiaing nmej, aeteaea results are
estimahid (J), and norv-detected results are rejected (R).

Preservatives:
A. .ProCDrvod.w/HN03 and cooled to 4°C

B. Cool2dto4°C

C. No F reservative

Validated by:

L, T- c,
Date:

Review By: J Date:

ANAir'E HOLDING TIME PRESERVATIVE
son

Wl'=!s!«

Mar^i]*v

^/aniHe

PiJJina.Tir"e = Anatoi; Pate - C<

1PD rfavs

•>£ riavs

M riavs

illectiop Hate

nH < •> W/MNO5 t. HPI C.

nH < •> w/HNOS i Dop C

oH > 1 2 w/NaOH ^ Den r.

1 Dep C

4 Dep C

4 Deo C

•VERIFf ANALYSIS DATES ON REPORT MATCH RAW DATA.

INORG98.XLS .



HA. INORGANrC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: 0

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

r , I, - •( •» X Tt - ^ I'—-™

ICV
CCV

/nne^4
J

TRUE

'

Found %R

^_

Action

_.

Samples Affected

CCV run after CKI, every 10 samples and at end of sequences? (CLr only) (Jfes1 No

Was a CRDL checK sample lUKl) analyzed ai tne beginning and at the end ot each sample run (CLP only// M^5 No

UUMWltN i i> .
/-'yCr.. f)^^

Apfir^p^1

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R

R UJ V V V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).

INORG98.XLS.



IIC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH: /?

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

TECHLAW

ICV
CCV

^./

TRUE

'.^-— /:

Found

-7xfX^-—

%R

—

Action Samples Affected

>:=r^v

1. Were tne correct numoer ot stanaaras ana Dianks used io cali&taî  me instrument? / fes } No

2. Is tfie initial calibration correlation coefficient > 0.995 Y /Yes / No <T c*<s,<z.<zcj —

it no, list anecteo anaiytes ana samples:

3. \vas a UKUL cnecK sample (UKA) analyzed at tne beginning 01 eacn sample run i (iJLr1 only) /" \e_S: NO

4. uuv run aner L.KA, every ten samples ana at ena ot sequence i r : tes ) NO

UUIi/IMtl\IC> ' ""

A^tiww .

Detected results
Nor -detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.99S, qualify sample results as estimated (J)/(UJ).

INORG98.XLS.



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

I BATCH:

TECHLAW

List the highest positive AND negative blank result >=)DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

Ptis ff t

ICB
CCB

PB/MB

V-/5 "-,

Nî TE. veilfy Midi the d&boiuie vdiu

IDL

^x/x9 /
'

£ UI dtiy dfidiyt

Blank Cone.

•?.»,/,j~/ <

5*BI. Cone.

-^ ^^

e LuiiL,ciuidiion in me ro 01 iv

Action Samples Affected

'

. •

ID it. •» ̂ r%Ui-

veiKy ^

WIC plC^J UJdlir. ^Jd UctlU 1

too di taiy*ieu liiuiiCLiietic ) a net iwv

• ,.

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).

4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J).

INORG98.XLS.



TECHLAW.

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Wig are less than or
equal to the concentration found in the ICSA solution.

Ex;imine the sample results in ug/L and list any Al, Ca, Fe or Wig results that are greater than the ICSA values.

Sample ID

, _ ^ x -

/

Analyte Sample Result ICS Value' Comments

Lis': any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

r '-L//- -• '

r*T n Prntnrn! Onlu

Vo K

-̂ /̂ Ux

Action

1

'7^

samples Aneciea

Were Interference Check Safnfrtes run at the beginning and end of each sample analysis run, or a minimum of twice per 6-hour shift (whichever
is more frequent)? x^Ves-- \ No

"̂*̂ ^

Actions- .

Defected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%

V J

V V

INORG98.XLS



TECHLAW.

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: / BATCH: 0 5 <^ ̂  ti

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

.' •»< ^-u
*~*

r,^
R. i'J'

Analyle

1 "ZT-/A

]^ ^.^_

^ -./ - f.

ill .lULln .ifTT^I

Spiked
Sample
Result

> - (^

/y^ ^J
~ /

s^-Stxi

Sample
Results

I J±r-J

"'

more frequent)? f Yes i/* No

Spike Added

.. /^or?

%R

f r—L^ >

Action Samples Affected

£. was a posi-aigesweti mairix spiKe anaiyzea lor an io^ eiemenis, except silver, inai CJIQ noi meei me pre-
digestion matrix spike recovery criteria? Yes No n^k — — ' /sezj- p^f t2<.-r"/-^J>

V Vdd O 1 1 ia il l^. AplfvC ^Jt CT^OICUIWICak'I IONI&ICIKdOJII^ 'CiHClLl lA: f led I IXW /

COmmEN I S I /

1 . If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY^
<30% 30-74% /75^25^ - > 125%

Detected results J J i V/ J

Non-detected Results R UJ -- V V

Note
tf-analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

INORG98.XLS



VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: /^J BATCH: /?5 C

TECHLAW

List a'l parameters thai do not.meet RPD or CRDL criteria.

Sariple ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

(..OMf'fltN i 6

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SCLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

'ifference = [Sample result - Duplicate sample result]
iclud 2 outliers for field duplicates (if applicable)

Jote
.̂-duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent

INORG98.XLS



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: (̂ <^S • BATCH: 0 5 O^^V^

List all parameters that do not meet the percent recovery criteria.

LCS ID

/ )s ~)

'

f^-r .

Analyte

rc^> ̂ t
'('^/O "

he -^. /

True Value

. - /^'

/-A,
^

l^_~4— -

Found Value

f

^

%R

/ '•^-'/,-,^

Action

\

Samples Affected

.

Note:

LCS with the same matrix as samples must be prepared tor each z>D(j.

COMMtN 1 S

A, „»•-.„•

Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

PERCENT RECOVERY~X
1. AQUEOUS <50% 50-79% / 80-120% ,'' >120%
Detected results R J / V ̂ / J
Non-detected results * UJ L_^-J<r V

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

BELOW
CONTROL

LIMITS
J

UJ

WITHIN
CONTROL

LIMITS
V
V

ABOVE
CONTROL

LIMITS
J
V

INORG98.XLS.



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: , BATCH:

Serial dilution criteria only applies if the original sample result is at least 50' IDL and %D > 10%.

Anslyle

r'^

i
w

INOUtiliVhLY

IDL

/',Aio~c—

50*IDL

/Y)^^
/

Sample
Results

/ _^
t-

Serial Dilution
Result

--

%D Action Samples Affected

^UUr'LtU PLASMA btKIAL UILU 1 IUN ANALYiilb:

t&n percent of the original undiluted analysis. 'T 'es^ No
CdrJ-il -Jihifi^nr- i.»nrfr ^ «t r^r*«rrv>e^ frtr fKft l^tl^iiil^m/^ Jantraonc ..ore porrornoa ijic-.n^^

OUMTvltN i i)

Action:;:

Estimate (J) detected results if %D is > 10%.

4ts from diluted samples are higher than concentrated sample, matrix interference should be suspected
ample results may be biased low.

INORG98.XLS.



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: -O

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

. were l(_P linear ranges ( ireceaing, tne sampie analyses? Ties/ -,,

1 vverf n ^ inirrPiPmrnT rnrrprrinm npiftmrn wnnin i/ p^n7"^ PT. ancLpreceaing, me sampife anaiysesv / res -\ NO r\/\

5. Were instrument detection limits present, touno to be less man or equal to tne CRDL, and ootamea within J momns of, and
preceding, the sample analyses? Yes No

itipuiltid duwn lu Ll ie crv
7. Ws repuiied djwii iO WIDL tf iunnin^ SW-S43 i JZZ
o. Wcic i>diii(jlc vveiy'tLb, vuturnc^, pctCciil 5onu5, and uiltiuJ(i^ usej ^uirc^Uy wl leu iepuiIt;ly 11 Ic icbulLbV / i e& j ~. N

1NORG98.XLS



TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Laboratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Lisa Tyson - TechLaw, Inc.
June 22, 2004
VB/I-70 OU3
D5E020222

This memo presents the metals data validation report for.the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metal results by Methods 6010B, 6020, and
7470A for Laboratory Lot No. D5E020222 from Severn Trent Laboratories, Inc. This
report consists of the validation of eight total and dissolved water samples collected on
May 2, 2005 and analyzed on May 6-10, 2005 for ICP and ICPMS metals, and on May 9,
2005 for mercury. The field sample numbers and corresponding laboratory numbers are
presented below:

si. v-W* j Fieldv Sample Number •;E;'S .: 3
PS-7-050205 (total and dissolved) T

PS-6-050205 (total and dissolved)
PS-5-050205 (total and dissolved)
MW-3 1-050205 (total and dissolved)
MW-30-050205 (total and dissolved)
PS-3-050205 (total and dissolved)
PS-4-050205 (total and dissolved)
PS-1 -050205 (total and dissolved)

£Eab^rat(H^;:Sample Number?-
D5E020222-001
D5E020222-002
D5E020222-003
D5E020222-004
D5E020222-005
D5E020222-006
D5E020222-007
D5E020222-008

+ denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Validated By:

D5E020222m

Reviewed By:_
Bill Fear



TechLaw. Inc. \ Data Validation Report

Sample PS-7-050205 (total and dissolved) was randomly selected for full validation.
Cursory validation was conducted on all remaining sample analyses. The data were
evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation
* Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples
* Blank Spikes (Laboratory Control Samples)

Serial Dilution for ICP Analysis
* Analyte Quantitation and Reporting Limits (full validation only)

* All criteria were met for this parameter

D5E020222m



TechLaw. Inc. ; Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory at ambient temperatures outside the
recommended temperature range of 4 ± 2°C. However, the samples were delivered to the
laboratory immediately after sampling. No qualification was necessary. No other
shipping or receiving problems were noted. Chain-of-custody and summary forms were
evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110%.

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below
the reporting limits.

D5E020222m



TechLaw. Inc. ; ; Data Validation Report

Interference Check Samples

All interference check sample percent recoveries were within 80-120%. No ICP
interference was noted.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample PS-
1-050205 for total and dissolved metals. The percent recoveries were within the
technical validation QC limits of 75-125% or the unspiked sample amount was greater
than 4 times the spike value and the recoveries were not applicable, with the exceptions
noted below.

The following detected sample results were qualified as estimated (J) and the nondetected
sample results were qualified as rejected (R) because the spike recoveries at 22% and
20% were below 30%:

• Total antimony in all samples

The following sample results were qualified as estimated (J/UJ) because the spike
recoveries at 73% land 74% were below 75%, but greater than 30%:

• Total beryllium in all samples

The laboratory evaluated the spike recoveries against laboratory QC limits. As a result,
the laboratory indicated that the recoveries for arsenic were outside QC limits. No action
was taken because the recoveries were within validation QC limits of 75-125%.

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs). Duplicate criteria were met (i.e., for results greater than 5x the
reporting limit, RPDs were less than 20% and for results less than 5x the reporting limit,
the difference between the duplicate and the original was less than the reporting limit).
No calculation errors or transcription errors were found.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency. ^_
All recoveries were within 80-120%. No calculation errors or transcription errors were V.
found.

D5E020222m 4



Techlaw. Inc. Data Validation Report

Serial Dilution Analysis

The laboratory performed the serial dilution analysis on samples PS-1-050205. The
following detected sample results were qualified as estimated (J) because the serial
dilution %D exceeded 10% for analyte concentrations greater than 50 times the MDLs:

• Total arsenic and beryllium in all samples

All other %Ds were less than 10% or the sample result was less than 50 times the MDL.
No calculation errors or transcription errors were found.

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quantitation and reporting limits were evaluated for the full validation sample.
The results and reporting limits were correctly reported, and all results were reported
within the linear calibration range. No calculation or transcription errors were found.

D5E020222m



Techlaw, Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D5E020222m



I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES
TECHLAW

BATCH:

t all analytes which do not meet holding time criteria

Sample ID Matrix
List Pre-
servative
(A,B,C)

Date
Collected

'Metals
Analysis
Date/s

*Hg CVAA
Analysis

Date

•SN Analysis
Date

Analysis
Date/s

No. of Days
Past Holding

Time
Action

o-

V a/

•fl

.f ^ t Ay, , 'P.

- - - •"
0

UUMMtN 1 i>

/JL,
t? Ulu'ding times are exceeded, all sample results are estimated (J)/(UJ).
2. it no mng nrnes are grossly exceeoea ;>=;rnoiaing time), aeteaea results are
estimated (J), and non-detected results are rejected (R).

Presen'atives:
A- Procorvociw/HN03 and cooled to 4°C

B. Cooed to 4°C

C. No Preservative

Validated by: Date:

Review By: '-/ Date:

HOLD1MG7IME PRESERVATIVE
son

MptqK

lM*mir\r
|ll. M.I

•/anidi!

^ildin^ Time = Analysis Date - C.

1PDd3^

?P dav?
1/1 d3V5

illection Date

oH < 5 w/HNOS 4 DPO C

oH < 7 W/HNO3 4 Deo C

nM> 1?w/NaOH 4 Deo C

4 Deo C

4 Deo C

4 Dea C

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

INORG98.XLS .



11 A. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: /O 5E3$£:

TECHLAW

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

£V- 4,.-,

(.. -h JL

ICV
CCV

^~ /i/7.̂ -

f tf),J

TRUE

4-

Jw, J ) <

Found

^-
s^

%R

.'*

Action

• ./

Samples Affected

CCV run after CRI, every 10 samples and at eno ot sequences? (CLP only) fte&/ No

Was a CKDL check sampie (OKI) analyzed at the beginning and at tne end ot eacn sampie run (ULP only}-* /Yes/ No

COMMtNIS / _ _ / /
C-/2 L -, rjl^^/

•

A,rtinnc*

*

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT. RECOVERY
<75% 75-89% '

R J
R UJ V

; 111-125%
J

V

>125%
R

V

1. If the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rejected (R).

1NORG98.XLS



IIC. INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

List ;ill mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

TECHLAW

ICV
CCV

,-" „

I

TRUE

l..-~ .

Found

T/leA"

%R Action Samples Affected

,.,_x ;

1. Were me correct number ot stanaaras ana DianKs useo i to calibrate tne instrument? P'6^ / No

£. Is tne initial calibration correlation .coetticient> U.asb.'' \YeV N0 c c-ctcj'7 */

it no, us: arreciea anaiytes ana samples: -.
/- 1

d. v^as a UKULcnecK sample (UKA) analyzed at tne Beginning ot eacn sample run -1 (ULK only; / \es No

**. L.UV run arter UKA, every ten samples ana at eno 01 sequence.' ^-Yes NO
V s

UUI'dWItlN 1 S

Aptiunn- ,

Detected results

Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% .121-135% >135%

R J V J R

R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).
2. IF the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).

INORG98.XLS.



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

_ BATCH: >0

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

•fl£ —

<^c-A* -^

ICB
CCB

PB/MB

•> xvA

,^/^ .

IDL

•^-^^

^

Blank Cone.

./•?// /,,.

/-?// /9,.

NvjTE. Veilfy UUi Lnt dusuiuit vdiut ui any anaiyic ujiicefiuauiH

5 * Bl. Cone.

^ /^L

/.v^AL

lit Ii Ifc PB UI tv

Action

- f ^.-J..

- 6;U-.4

Samples Affected

'+ r, .„../•!- U~<^')!-tf'li'}><:.
/ l

- .--.- si./J- h/rJ /ript'i/t'L'') t?*^
r ' - •

B Ib ̂  oRijL

verify

^lepie^ordiikfje. iiwln*

Otic pic^j btdiik |jci Ldluii

loo dUdiy^ck* ii I in icutetciy auci iw V

tc ruJCî u î ji i ici lui ii isd ic utd'iir^ diiQiy«_cui M su, ni^uuc ouuvc 11 d /̂|̂ iiudL>ic i**/ ̂ i ujcwk.

2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are non-detected (U).
3. rf Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 "Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 "Blanks and < 10* Blank are estimated (J).

INORG98.XLS



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH: /} ^g-CV^-
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
eqial to the concentration found in the ICSA solution.

Exj.mine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyle Sample Result ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Anaiyte

£-S 1 T*-r..

**\ P Prntnrnl Dnlw-

Vo K

- /tl*S~'i
/

Action

/
of •** '

bampies Knectea

Wsre Interference Check Samples run at the beginning -aftd-end- of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? /9es ~~; No -> A

n... „ { / S-Ji? <2 ^- ..̂ - ~t,:, ^ ,.-.-//

Aj-.tinnr,-

D Jtected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%

V J

V V

INORG98.XLS



TECHLAW:

IVB. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH: '0 b & Q^-Q ^.

Note: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |IDL | that should not be present
(apply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyte

/^f^

(,<-

L^

ICSA Result

-rIS** "*•

-m
-H,?-

Action

"S-.u^t
\

J/

Sample/
Result

fr.n (T)
1 ^
JX

Sample/
Result

fo)
1
,'/

Sample/
Result -f

t 'O^jJO

JO/<3 -'<::>

u_ pee

Sample/
Result ,o

/-CO. d * c>

%• ,50 0

L&4'/£b

Sample/
Result

\X ,
/ r^i

,/i -7
V x

x —

•

. Sample/
Result

A \

?«*i ^
^ ;
'^/

^^-^

Actions:

If the ICSA value > the positive IDL:
1. For non-detected results, no action is taken.
2. Estimate (J) all detected results < = 5'ICSA.

If the ICSA value <-IDL:
1. Estimate (J) detected results < .= 5* |ICSA[.
2. Estimate (UJ) non-detected results.

INORG98.XLS



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH: /) .$'&-Q3-V.,r> V"

List all parameters that do not. meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

7T~ ' !7r- 1

-l~f: -k-, 1

As-;-,

/ - "Vv^-
A^>
"̂

C^x'

•Oi±sel

ill -^ /

?•-.,-^ , '•

Anal>1e

'ni^-i-^i
/4<^

? rrt^AJ

,_^-

5/->
/?,
a*.
^h
A"y

f?e.

... J//?~-

^.' G~~LS li'^V

Q

*, r~> '"^-(^ ^

-"^l __^^. , T^f

Spiked
Sample
Result

£ " /i-

- £lr ,

Cv. -

v .' Sr

1»"r3

/;̂ , -/

1,3 C7

W_s :" /
-

,s\-t~, /y

Sample
Results

5/7o3/
/

/.

A:O / <o

•(_y

p-Sr

^L-/

U
O.lr

^, "/

-3//--5X?

£s*—j~~~

Spike Added

)

Y)*..4- i

;-/ ̂ O
'-/O

'-tn

Ho
Vo
T'C)

%R

' .-,,-.. J "

/V.«i r-\-

;A<?~
'̂ v:3 — ,
'r~ '̂5 •**7

.-̂ C>
g ,̂' —
•~^ llJ

more frequent)? / Yes/ No

Action

?5-/>-S
-̂ .- /

( U~~~"/£

" .̂ "Ji?̂ . /

(^3V^r'

o t̂tr
::V/3 .̂k"

< — 31TC
T*- _

Samples Affected

- i^ly-JJ*JJ.£. I -. .4\ )
4- I - s- /

\ ~/-o~fcvx / ~!5

^i, ^7J ^A> i'.---) - c-j> ̂ ~
-ha^^r~~^

csbt?-*'*-^)

~\^__<^'/- .-> ^- /. gl^ri.-*~->- - fj L.

-^. // r^-~^^_^-^"

z. was a posi-aigestion mairix spiKc anaiyzea lor ail IOK eiemems, excep; biiver, ;nai aia noi meei ine pre- ^— r* J. 1] )
digestion matrix spike recovery criteria? Yes No ^k/Qx>d? /f P _L- Q $*£} '''Jzr ~~M- U
3. tkaa<.,,.ol.M^. CH,CK=,= ^ = o w , , cle,,Ua..VC.,.ciL..A. £ ^.^ ™ ^^ ^ ,, ^

ouUivitNTS - ^

1 . I ' any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:

Actbns:
PERCENT RECOVERY — -^

<30% 30-74% /75-125% J > 125%

Detected results J J I ^^^ J

Non-detected Results R UJ — "V V

tf-airalyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

INORG98.XLS



VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: / ,-^J BATCH:

TECHLAW

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

%

(JUMMcFM IS

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(U J) all sample results of the same

2. SOLID
If both sample value > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = (Sample result - Duplicate sample result)
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

INORG98.XLS



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List Jill parameters thai do not meet the percent recovery criteria.

I.CS ID

CH ,*. c)

L.^5/
/

r^

Analyte

%0~ (J-

/^cs/? P

k..~_. /?

True Value

^o i-? v,-

-,- /J.

vJ

'.•^^T*^
/

Found Value

-L^/o

%R

- /^?

Action

<-X.i;̂  ./

Samples Affected

/r-, ,\jy ^ / -^ j~~\

IMOif:.'

LCi wun ihe same matrix as samples must oe prepared tor each 5DG.

uur/iwitN 1 y

A ^*J(vpp.

Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. JiOLIDLCS
Recoveries stipulated by EMSL

Detected results
Nor-detected results

PERCENT RECOVERY^
<50% 50-79% / 80-120% J >120%

R J ( V J J
' R UJ V_Jkt-^ V

BELOW
CONTROL

• LIMITS
J

UJ

WITHIN
CONTROL

LIMITS
V
V

ABOVE
CONTROL

LIMITS
J
V

INORG98.XLS



TECHLAW

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: /X / - BATCH: & S&?

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

fts
fl>(L

?S '(-

:DIDL

O.O'/^I

c?-> e 6' /

<?5£>V- O ±

50*IDL

^.~7

1 c->3

INDUC I IVtLY (JUUKLCU fLAiiMA SeKIAL.
P-«- r^llrttnn,. ,..«,.„ _„,<„,„„ J {„, ~.*~h r,,^.

Sample
Results

A^,/5

,̂17

Serial Dilution
Result

33.0*.

3- -^8^

^""
c

^-— .

%D

I'm

^.f

• • - • •

fr, JL.L

Action

"~\
J

... - — -

.^ / A J

— —

Samples Affected

T ' 1j O-TC~;\S
-= :̂̂ ^ —

i^H^/ ^' ̂ }

^

blLU i IUN ANALYtiib:
„ ^mj raw,.it,V« .!,„ ̂ ;i,,i«j „,„_.„ !,„;„ ,™..«j ,.,;>!,•,-

ten percent of the original undiluted analysis. tfes / No
•dCTrOi-aituiione-woK f̂lOi punormeo IOF i.ie iunowing.__^. . - . •

UUMWltN 1 S

•

Actions: •

Estimate (J) detected results if %D is > 10%.

NOTES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

INORG98.XLS



TECHLAW

X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: /O ${~o> o »

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results thai fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

:l wrrr n 'i-1 nnrnr rnngri nnlrtnrri wnnm i Tinnfns "T7?n? rrorPMin3. l"° g v /Ties*,

ere lor" imereiement correcnons os preceamg, me sample analyses?

1>. Wisre instrument detection limits present, louno to be less man or equal to the
preceding, the sample analyses? Yes No

witnin 3 months of, and

down lu U)t; IDk. If iuui)Ui;j Cur1

uo/ . vVtrTcali bdlll^lc I

j~ tilt i

\

INORG98.XLS



this page left intentionally blank



ROUND 4: WATER VALIDATION REPORTS
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TechLaw. Inc. Data Validation Report

To:
From:
Report Date:
Project/Site:
Lab oratory No.:

DATA VALIDATION REPORT

Jennifer Walter - Syracuse Research Corporation
Lisa Tyson - TechLaw, Inc.
October 26, 2005
VB/I-70 OU3
D5I190220

This memo presents the metals data validation report for the data obtained during the
field activities for the above referenced work assignment. The purpose of this review is
to provide a technical validation of the metals results by Methods 601 OB, 6020, and
7470A for Laboratory Lot No. D5I190220 from Severn Trent Laboratories, Inc. This
report consists of the validation of 12 total and 9 dissolved water samples collected on
September 19 and 20, 2005. The field sample numbers and corresponding laboratory
numbers are presented below:

.S&£;K!VfS!;:î fel&

KP-PS- 19-09 1905 (total and dissolved)
KP-PS- 18-09 1905 (total and dissolved)"
KP-PS- 17-09 1905 (total and dissolved)
MW-31-091905 (total)
KP-PS- 16-091 905 (total and dissolved)
KP-PS-1 5-09 1905 (total and dissolved)
KP-PS-1 4-092005 (total and dissolved) T

KP-PS-1 3-092005 (total and dissolved)
MW-30-092005 (total)
KP-PS-1 2-092005 (total and dissolved)
KP-PS- 11 -092005 (total and dissolved)
KP-PS-1 1-092005A (total)

n:Lsbdratoi^S;ampl*:^umiijier5:
D5I1 90220-001 •
D5I1 90220^002
D5I190220-003
D5I190220-004
D5I1 90220-005
D5I190220-006
D5I190220-007 .
D5I1 90220-008
D5I190220-009
D5I190220-010
D5I1 90220-011
D511 90220-012

T denotes full validation

Data validation was conducted in accordance with the documents "Test Methods for
Evaluating Solid-Wastes, SW-846, 3rd Edition," (Third update 1996), and the USEPA
CLP National Functional Guidelines for Evaluating Inorganic Analyses, February 1994.

Samples "KP-PS-18-091905 (total and dissolved) and KP-PS-14-092005 (total and
dissolved) were randomly selected for full validation. Cursory validation was conducted
on all remaining sample analyses.

Validated By:_
/ /\isa Tyson

D5I130220m I /

Reviewed By:.



Techlaw. Inc. Data Validation Report

The data were evaluated based on the following parameters:

* Data Completeness
* Holding Times and Preservation

Calibrations
* Blanks
* Interference Check Samples

Matrix Spike/Matrix Spike Duplicates
* Duplicate Samples . . .
* Blank Spikes (Laboratory Control Samples)
* Serial Dilution for ICP Analysis
* Field Duplicates
* Analyte Quantitatiou and Reporting Limits (full validation only)

* All criteria were met for this parameter

051190220m



Techlaw, inc. ; \ Data Validation Report

Data Completeness

All data necessary to complete data validation were provided.

Holding Times and Preservation

Analytical holding times were assessed to determine whether the holding time
requirements were met by the laboratory. Mercury was analyzed within the required 28
days of sample collection and all other metals were analyzed within 180 days of
collection.

The samples were received at the laboratory within the recommended temperature range
of 4 ± 2°C at 5.7°C. No shipping or receiving problems were noted. Chain-of-custody
and summary forms were evaluated.

Calibrations

The instruments were calibrated at the required frequency. Continuing calibrations were
analyzed every ten samples. The correlation coefficients for mercury were greater than
0.995. No calculation errors were found.

Initial Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110% recovery.

Continuing Calibration Verification

The percent recoveries of mercury were within the 80-120% criteria. All other analytes
were within the required 90-110%, with the exceptions noted below.

The recoveries for beryllium in CCV7 and CCV9 (114% and 111.8%) and thallium in
CCV8 and CCV9 (111% and 111.4%) were greater than 110%. However, no
qualification was necessary because detected results for these analytes were not reported
in the associated dissolved samples.

051190220m



TechLaw. Inc. : Data Validation Report

Blanks

The method blanks and calibration blanks were analyzed at the required frequency.
Contamination was not reported in the method or calibration blanks. All non-detected
results were reported to the reporting limits. Detected results were not reported below the
reporting limits.

Interference Check Samples

All interference check sample percent recoveries were within 80-120%. No ICP
interference was noted.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample KP-
PS-18-091905 for total and dissolved metals and mercury. MS/MSD analyses from a
sample in another SDG were also provided for mercury. The percent recoveries were
within the technical validation QC limits of 75-125% or the unspiked sample amount was
greater than 4 times the spike value and the recoveries were not applicable, with the
exceptions noted below.

The following nondetected sample results were qualified as rejected (R) because the
MSD spike recovery (QC batch 5265522) at 28% was below 30% (the MS spike recovery
was also low at 32% and detected results for mercury were not reported in the associated
samples):

• Mercury (total) in samples KP-PS-14-092005, KP-PS-13-092005, KP-PS-12-
092005, KP-PS-11-092005, KP-PS-11-092005A, and MW-30-092005

The following sample results were qualified as estimated (J/UJ) because the MS/MSD
spike recoveries (QC batch 5265193) of 52% and 44% were below 75%, but greater than
30%:

• Antimony (total) in all samples

The laboratory evaluated the spike recoveries against laboratory QC limits. As a result,
the laboratory indicated that the recovery for beryllium at 83% as outside QC.limits. No
action was taken because the recovery was within validation QC limits of 75-125%.

D5! 190220m



Techlew. Inc. Data Validation Report

Duplicate Sample Analysis

Duplicate precision criteria were evaluated using the MS/MSD relative percent
differences (RPDs). Duplicate criteria were met (i.e.. for results greater than 5x the
reporting limit, RPDs were less than 20% and for results less than 5x the reporting limit,
the difference between the duplicate and the original was less than the reporting limit).
No calculation errors or transcription errors were found.

The laboratory evaluated the RPDs against laboratory QC limits. As a result, the
laboratory indicated that the RPD for mercury at 11% as outside QC limits. No action
was taken because the RPD was within validation QC limits of less than 20%.

Laboratory Control Samples

The laboratory performed laboratory control sample analyses at the correct frequency.
All recoveries were within 80-120%. No calculation errors or transcription errors were
found.

The laboratory evaluated the recoveries against laboratory QC limits. As a result, the
laboratory indicated that the recovery for copper at 113% as outside QC limits. No action
was taken because the recovery was within validation QC limits of 80-120%.

Serial Dilution Analysis

The serial, dilution %Ds were less than 10% or the sample result was less than 50 times
the MDL. No calculation errors or transcription errors were found.

Field Duplicates

Samples KP-PS-11-092005 (total) and KP-PS-11-092005A (total) were identified as field
duplicates. The RPDs were less than 25% for analytes detected above the reporting limits
(RPDs ranged from 0% to 19%).

Analyte Quantitation and Reporting Limits (Full Validation Only)

Analyte quarititation and reporting limits were evaluated for the full validation samples.
The results and reporting limits were correctly reported, and all results were reported
within the linear calibration range. No calculation or transcription errors were found.

D5H90220m



TechLaw. Inc. Data Validation Report

DATA QUALIFIER DEFINITIONS
6

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality. .

• R - Reported value is "rejected." Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

U J - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR . - Result was not used from a particular sample analysis. This typically occurs
when more than one result for an element is reported due to dilutions and
reanalyses.

D5l190220m



I. INORGANIC ANALYSIS WORKSHEET -- HOLDING TIMES

BATCH: C} $£ I /

List all analytes which do not meet holding time criteria

TECHLAW

Sample ID

K./3~A5-/c,-o<?j?e.S

1 -/ r 1
I, ~n L

rs^,^i-tcl lc!0l

M-P --P5 - / £ -:~.r-fflVJ

i /5 L

1 W -WteOS

iV i3 J/
-h.^-^'^/^MO

('•^-^5-/j-(!5.^a>
- / /
- 1 1 -jf ^54

Matrix

î O

1

|

1

/

V

List Pre-
servative
(A, B, C)

• 4

i
J

.

1
y

Date
Collected

"T/lf

,

6"

-;/K>
I

J,/

"Metals
Analysis
Date/s

t.lvt-**!

'

' \
\

\
\

/

*Hg CVAA
Analysis

Date

M/iJ>fe

i

I
j .

i
1

i
I
y

'J^c. î -~IS
*eN*Analysis

Date

*!!».'?>

i

Js

k}Q
•',1^-n

t
i .

- I
<./

v4
•v/H'il '

L/
A> A

Analysis
Date/s

No. of Days
Past Holding

Time

„

A /
U "

(^__^^~

Action

^^—

COMMENTS ^,^?°'C

AcMons:
1. f holding times are exceeded, all sample results are estimated (JV(UJ).
x. ^ noising times are grossly exceeded (>=;rnoioing ume), oetecieo results are
estmateci (J), and non-detected results are rejected (Ft).

Preservatives:
A. Preserved WKNO3 and cooled to 4°C
3. Cooled to 4°C
C. No Preservative

Validated by:
L, /<-, jy.

Date:

Reviev/ By: Date:

ANM.YTE HOLDING TIME PRESERVATIVE

Meals
Mexury
Cyanide

180 days
28 days
14 days

AQUEOUS
pH < 2 W/HNO3. 4 Deg. C
pH<2w/HNO3. 4Deg. C
pH>12w/NaCH. 4 Deg. C

SOIL
4 Deg. C
4 Deg. C
4 Deg. C

Ho ding Time = Analysis Date - Collection Date

•VHRIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

1NORG98.XLS



HA. INORGANIC ANALYSIS WORKSHEET -- ICP CALIBRATIONS
TECHLAW

BATCH:

List all ICP analytss that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

/?r-

T^\

ICV
CCV

£c,\>n
c^cn
CCv't

£TCs\fl

TRUE Found

/'

%R

ri
iitr
c/

a ( -I

Action

<s

\.

\

\

\

/

Samples Affected

/ % / »

17, [/, . ,$, /i. /3./J-. , i
' i ' ' ' '

f 1 * ' J ' "I " j tl j / •'J/SJ */

*.

-* A/,' f, .-I - s^Os ~>
C'-/3Ss.l.,r.J <^^~^)^-\

/'

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) Yes No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS . • : .

Actions:

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY

<75% 75-89% ' 90-110% 111-125%
R J V J

R UJ . V V

1. If the instrument was not calibrated daily and each lime the instrument was setup, qualify the data as rejected (R).

INORG98.XLS



IIC.' INORGANIC ANALYSIS WORKSHEET - Hg CALIBRATIONS

BATCH:

TECHLAW

List all mercury results that did not meet the percent recovery criteria for the ICV and/or CCV standard.

ICV
CCV

f

L

— -^

•TRUE

1~L)
^r~^

Found

_^

%R Action Samples Affected

~

•|. Were the correct number of standards and blanks used to calibrate the instrument? /Yes No

'.I. Is the initial calibration correlation coefficient =• 0.995? /r es/ No

If no, list affected analytes and samples:

3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample runf (CLP only)j2 Yes No

4. CCV run after CRA, every ten samples and at end of sequence? ( Ye^ No

COMMENTS

Actions:

Delected results
Non-detected Results

PERCENT RECOVERY

<65% 65-79% 80-120% 121-135% >135%

R J V J . R
R UJ V V V

1. If four standards and a blank were not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J)/(UJ).

1NORGS8.XLS



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

BATCH:_

TECHLAW

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

f>6*
rr^

ICB
CCB

PB/MB

/ mf>\.
6- /^L

I

- —

1DL

s^

r

\ii> •'] c/-

^ _»—

.— -

Blank Cone.

.' . /
*r

—

5 * 81. Cone.

s

Action

,—

Samples Affected

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, Include above if applicable to project.

COMMENTS •

Actions:

1: If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).

4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 ̂ Blanks and < 10* Blank are estimated (J).

INORG98.XLS



TECHLAW

IVA. INORGANIC ANALYSIS WORKSHEET - 1CP INTERFERENCE CHECK SAMPLE

BATCH:
NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

' ' . \/l -X

r '

Analyte

^~

Sample Result ICS Value

'

Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.
Analvte

L̂/.

c

%R

")
L-7

___^___^

Action Samples Affected

CLP Protocol Only — -^
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? ffes- / No
COMMENTS V^ /

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%
V J

V V

INORG98.XLS



TECHLAW

V. INORGANIC ANALYSIS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE

MATRIX: j^J BATCH: \°(().}->t)

List all parameters that do not meet th îerceflt-feeeve^ criteria. Note: • i he pre-digestion spike recovery criteria are not evaluated for Ca,.Mg, K,
Na, Al and Fe for soil samples, and(Ca, Mg, K and Na far water samples.

If the sarrole result exceeds the spike aaoeci Dy a'rggfor of 4 or more, no action is taken.

Sample ID

fSrCi

MM
j

} X (
£3,

f f r

Analyte

etcr)} ~

A\

/- e.

/n ̂

f^<iJ-L<-

/ — •

iî r
v-V

r»h.i\
c- Z^itsi

fZ&

0> j jc^A
ST)rJ

Spiked
Sample
Result

^>H*
y-f*
7V*

JQ(- P-c//-

],S't

5>6$i
.5-1, >
- :.,;>,<

,J} (\

-? */x-

Sample
Results

- /V^J//T-

'

'faxof,!

tt^-i-A

^>€>

*,3
r->O

/L-,/ c^J

c -^'-y-^5

Spike Added

75/9

' fRC

^J-65JJ

.5

(

1.0

k~ 1^1,
()

19 3-

%R

S-}-<,L ^

2*

^•3U

^^
*—^^~~

t

5 3- 1 1

e ^

Action

^f.5^3-7

^-r^-
(-3 hffi'
VjZ. — -
• "

/~,
v (oV^-
6r«--//3 ^

• Samples Affected .

)

£ro-L) )
j-\ , f*> i 3& ,)** .il , DA

/ ' / ' / '
•̂  «=r>
K'

-"_ X -7 ,- _^ A
i — ^> <_X ^ /'--^^

..

, , ._ ,^>v
~ /T-' / / CJ/T&, <_^

^^-/ r — j /.~~s vt^l . /. .-~/^3
'

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? /iey No

2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did 'not meet the pre-
digestion matrix spike recovery criteria? fie&' No NA

3. Was a matrix spike prepared for each different sample matrix? /^Yes>) No

COMMENTS ^~ -r — ̂ r^
SPtSJ- ^-.L. £../• Sh ">
V^^' __^ '

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY

<30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

Note

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

INORG98.XLS



VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: i-^ " _ BATCH: \c!

TECHLAW

Us t all parameters that do not meet RPD or CRDL criteria.

Sample ID

(4, (
J

/~nV
/

Analyte

Git &^k
J~~^ -v
J/VlJ

xn S/O ••

Sample
Result

,(-. 5p65j

^J^f.:^f<. )

^^^J —

/Z-PD.

Dup. Results

XT)

/5?/°/7 «

^/,.J C'^ l,-

I.

S tf ^x.

RPD

Wvo. ,
w. •

-̂-̂  —

Difference3

/ Y ^ f o

Action

^- /^A>)

Samples Affected

. /W^/'/-/^
/

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5*CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CRDL. and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

D fference = [Sample result - Duplicate sample result|
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever is more frequent.

INORG98.XLS



TECHLAW

VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES '

MATRIX: f BATCH:

List all parameters that do not meet the percent recovery criteria.

LCS ID

j.-̂ .
w

L-CS -

Analyte

U-5 /L</>
/

£o>
I

J

True Value

\0

Plf c , c
- '-JL

" - • ' - < ?

-

Found Value

J r- jl-fD

' 'J-1 w — ' »

% R .

/ / 1> 70

}
' "* • J cJ

Action

r
( gk-'li^)

j,-^ Ij^,.

^^

"( Co*

^

Samples Affected

'-TLsl. 3^^5-^5>>

""^^N '
^s^-4-. ̂ > (^jt-c. .^^//

". / x

Note: • . .

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected, results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

PERCENT RECOVERY
<50% 50-79% 80-120%

R J V
R UJ V

BELOW WITHIN
CONTROL CONTROL

LIMITS LIMITS
J V

UJ V

>120%
J
V '

ABOVE
CONTROL

LIMITS
J
V
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IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: L-^ BATCH: j^

Seiial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

r .

IDL '

~. l~e-v- — •• —

50'IDL

/H-^

Sample
Results

^^^-~r

Serial Dilution
Result

, —

\

%D Action Samples Affected

INDUCTIVELY COUPLED PLASMA SERIAL DILUTXSFTANAL^SIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. / Yes / • No
Ssrial dilutions were not performed for the following: /

COMMENTS • ^—^

Actions:
Estimate (J) detected results if %D is > 10%.

NOTES
Iv results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.
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X. INORGANIC ANALYSIS WORKSHEET -- SAMPLE RESULT VERIFICATION

BATCH:.

t. Describe any raw data anomalies (I.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

)U'

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained williirr3-moBths of, and preceding, the sample analyses? No NA

4. Were ICP interelement corrections obtaineg-wit&B-4g-cmoibsj>t-aod preceding, the sample analyses? No NA

5. Were instrument detection limits present, fourofljp be less than or equal to the CRDL, mrl ohlninrrl within ? mon'rn-nf, and
preceding, the sample analyses? (Yes J> No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No

7. Were all sample results reported down to MDL if running SW-846 methods? No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? /Yes \ No

COMMENTS

Tcr-Ll It
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APPENDIX E

EO. OVERVIEW

The quality of environmental data collected during the Phase I field investigation were assessed

through the use of quality control (QC) samples analyzed on a regular basis. The objectives and

results for field and laboratory QC samples are described below.

El. FIELD QC SAMPLES

Four different types of field QC samples were collected for soil and groundwater during the

Phase I investigation, including field splits, field blanks, equipment blank (rinsate), and

performance evaluation (PE) standards. The required frequency, acceptance criteria and

evaluation of the results for each field QC sample are briefly described below and are

summarized in Table E-l.

El.l Field Splits

Field split samples are two aliquots of the same sample that are prepared after the original

sample has been homogenized. The samples are submitted to the laboratory blindly at a

frequency of approximately 5% of all field samples to evaluate the precision of laboratory

analyses. As specified in by the project plan (USEPA 2003), the acceptance criterion for field

split samples is a Relative Percent Difference (RPD) for the sample pair (parent sample vs split
sample) of 25% or less, or alternatively, an absolute difference (parent sample vs split sample)

that does not exceed the method detection limit (MDL), whichever criteria is the least stringent.

For the Phase I data collected at the site, the RPD acceptance criteria is the least stringent criteria

and was used to evaluate all field split samples collected during the investigation. The RPD is

calculated using the following equation:

Parent Sample - Field Split
100

(Parent Sample + Field Split) 12

Detailed RPD calculations for each pair of field split samples collected for soil are presented in
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Table E-2, and the data quality findings are summarized in Table E-l. As shown in Table E-l,

field split samples were collected from site soils at the required frequency (5%) and meet the

required criteria (RPD <25%) for each chemical analyzed. Thus, the precision of metals analysis

in soil is adequate.

Field split samples were not collected for groundwater during Round 1 due to the total number of

groundwater samples collected (2 field samples) or during Round 2 due to low sample volumes

of groundwater encountered at each sampling station (USEPA 2004a and 2004b). Thus, the

precision of metal analyses in groundwater from these sampling rounds could not be evaluated

using the field split approach. Field splits were collected during Round 3 and Round 4 water

sampling at the required frequency (6% and 11%, respectively) and meet the required criteria

(RPD <25%) for each chemical analyzed. Thus, the precision of metals analysis in Round 3 and

Round 4 water samples is adequate.

E1.2 Field Blanks (Water)

Field blanks for water are samples that are collected in the field by adding a sample of distilled

or de-ionized water to the sample bottle rather than a sample of site water. The samples are

submitted blind to the laboratory to test for any contamination introduced during the collection,

transport and storage of a sample. For the Phase I investigation, field blanks were to be collected

for groundwater at a frequency of 5% of all groundwater samples collected (1 field blank for

every 20 samples collected). However, based on the total number of groundwater samples

collected (2 samples during Round 1; 15 samples in Round 2; 17 samples in Round 3; and 9

samples in Round 4), field blanks were not collected for groundwater during any sampling

round. Thus, no conclusions can be drawn about the potential for contamination using this

approach.

E1.3 Equipment Blank (Rinsate)

Equipment blanks are samples of water produced from rinsing equipment that has been

decontaminated after sampling. These samples (rinsates) are submitted to the laboratory to

determine if field decontamination procedures are effective in preventing cross-contamination

between samples. The acceptance criteria for a rinsate sample is that all analytes should be
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below method detection limits.

As shown in Table E-l, equipment blanks were collected from soil sampling equipment at a

frequency of 14% (one equipment blank per day. For Rounds 2-4, equipment blanks were

collected from groundwater sampling equipment at a frequencies of 11-13%. Consistent with

the project plan (USEPA 2003), equipment blanks were not collected during the first round of

groundwater sampling because all sampling equipment was disposable.

Table E-3 presents the detailed evaluation of the concentration of metals in rinsate samples. The

initial acceptance criteria (all values less than the method detection limit) was changed to all

samples less than the reporting limit, because non-detects observed during the Phase I

investigation were reported as less than the method reporting limit rather than the method

detection limit.

For rinsates from soil sampling equipment (Table E-3, Part A), many analytes were below the

reporting limit in all samples. However, several analytes (aluminum, calcium, iron, and

manganese) were above reporting limits in one or more samples. These results suggest that

some cross-contamination between soil samples may have occurred during field collection

activities. However, because the detected concentrations in rinsates were low (typically within

.1-2 times the reporting limit), and because all of the analytes detected occur at relatively high

levels in soil, the amount of cross-contamination is not likely to significantly effect the measured

values in the soil samples. Thus, these rinsate results do not suggest the soil sample results are
unreliable.

For rinsates from groundwater sampling equipment (Table E-3, Part B), most analytes were .

below the method reporting limit in all samples, except for calcium in one sample. These results

indicate that cross-contamination between groundwater samples is likely to be minimal and that

the groundwater results are reliable.

E1.4 PE Standards

PE standards are sample media (soil, water) with a known concentration of target analytes that

are used to help evaluate the accuracy of the analytical results. They are submitted blind to the
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laboratory at a frequency of 5% or one per preparation batch.

PE standards of soil and water used in the Phase I investigation were provided by EPA's Quality

Assurance Technical Support (QATS) laboratory. PE standards prepared by QATS are sent to a

number of laboratories for analysis. From the results the average concentration and confidence

intervals around the mean are calculated and used to establish acceptance criteria. The accuracy

requirement used to evaluate the PE standards analyzed during the Phase I investigation are the

95% and 99% confidence intervals around the mean. Measured concentrations that are within

the 95% confidence interval are considered to be within acceptable accuracy limits.

Concentrations that exceed the 95% confidence interval but are within the 99% confidence

interval are still acceptable, but are approaching unacceptable limits. .Acceptance criteria for the

QATS samples used in this study are presented in Table E-4.

Table E-4 (Part A) compares the results for five replicate analyses of the soil PE sample with the

performance criteria recommended by QATS. As shown, concentration values for arsenic, lead

and zinc tended to be biased slightly high (generally in the range of 10%-25%), but 16 out of 20

results are within the 95% CI, and all results are within the 99% CI.

Table E-4 (Part B) compares the results for the analyses of 5 water PE samples with the QATS

acceptance criteria. As seen, the results for one sample (MW-30-050205) are below both the 95th

and 99% CI for all analyses. The measured concentrations in this sample are approximately 4

times less than the nominal standard concentration for all analytes, suggesting either a dillution

or analytical error may have occurred. Another possible explanation for the low analytical

results for this sample is degradation of the PE standard. Prior to analysis, the PE standard

(sample MW-30-050205) was stored frozen for a period of 17 months. Freezing of aqueous

standards may result in some degradation of analytes, especially antimony, iron, and vanadium

(USEPA 2005). Thus, the stability of at least some metals in this PE standard could be

questionable and therefore not a good indicator of the analytical accuracy of the field samples

analyzed with this QC sample. Thus, the results for PE standard sample MW-30-050205 were

not used to draw conclusions on the analytical accuracy of metals analysis in water samples.

For the remaining water PE samples, Table E-4 (Part B) shows that in most cases (3 of the 4

samples) the results showed little tendency for bias, and 15 out of 16 results are within both the
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95% and 99% CI. However, the result for one analysis of zinc falls above the 99% CI,

indicating that the analytical results for zinc could be biased high (about 40%) for field samples

analyzed in the same sample batch. Based on this, the overall accuracy of quantifying metals in

water samples is adequate.

E2. LABORATORY QC SAMPLES

Five types of laboratory QC samples for soil and groundwater were analyzed during the Phase I

investigation, including matrix spikes, laboratory control samples, laboratory duplicates,.

instrument blanks, and method blanks. The required frequency, acceptance criteria and

evaluation of the results' for each laboratory QC sample are briefly described below and are

summarized in Table E-l.

E2.1 Matrix Spike

A matrix spike (MS) is a field sample to which a known concentration of one or more analytes

has been added. This QC sample measures the extent that the sample matrix influences the

accuracy of the measurement of target analytes. The frequency that matrix spikes are introduced

into the sampling train is either 5% (one matrix spike for every 20 field samples) or one matrix

spike for every batch of samples prepared for analysis (whichever is more frequent). The results

from the matrix spike are evaluated by determining the percent recovery of the analytes added to

the field sample. Percent recoveries that are within the documented historical laboratory matrix
spike recoveries meet QC acceptance criteria.

As shown in Table E-l, matrix spike samples were prepared and analyzed at a frequency of one

matrix spike per sample batch. Table E-5 presents the detailed evaluation of the spike

concentrations and percent recoveries in matrix spike samples. Table E-5 Part A shows the

results for soil, and Part B shows the results for groundwater.

'Note that the tables in Appendix E are based on laboratory QC samples analyzed with soil and Rounds 2, 3 and 4
groundwater samples only. Laboratory QC samples analyzed with the Round 1 groundwater samples were not available
electronically, and thus are not included in Appendix E tables. However, these sample results were evaluated during the data
validation (see Section 3.3.1 and Appendix D) and the findings are included in the text of Appendix E.
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In cases where the concentration of the analyte in the field sample used for spiking was more

than four times greater than the spiked concentration, no evaluation of recovery was performed.

In soil samples, this occurred mainly for aluminum, iron, and manganese, and, to a lesser extent,

barium, cadmium, copper, and zinc. In water, this occurred mainly for aluminum.

As seen, most metals in matrix spike samples are within documented historical laboratory

recoveries, with an overall exceedence rate of 5% of all analyses for soil samples and 3% for all

water samples, and with no consistent pattern of exceedences across media or analytes. This

indicates that the overall recovery of spiked metals is within expected limits, and indicates that

matrix interferences are not likely to be important. However, in accord with standard procedure,

analytes in field samples evaluated in a sample batch where the matrix spike for the analyte

exceeded QC evaluation criteria were assigned a qualifier of "J" (estimated).

E2.2 Laboratory Control Sample (LCS)

A Laboratory Control Sample (LCS) is similar in purpose to a PE sample. That is, it is a sample

with certified concentrations of one or more analytes, generally purchased from a commercial

laboratory or from NIST. However, LCS samples are inserted by the analytical laboratory, and

are not blind. The frequency that LCS samples are analyzed is 5% or one per analysis batch

(whichever is more frequent). The results of the LCS samples are evaluated by comparing the

measured recovery of each analyte to the acceptance criteria identified by the certifying

laboratory.

As shown in Table E-l, LCS were analyzed at a frequency of one per batch during the Phase I

investigation. Table E-6 presents the details of the LCS percent recoveries. All LCS met the QC

acceptance criteria, with the exception of beryllium in one Round 1 water sample (see data

validation report in Appendix D for details). The groundwater field samples analyzed in the

same batch as this LCS were assigned a "J" qualifier to indicate that the reported concentration

in the samples is estimated due to a LCS recovery outside the QC acceptance criteria. Based on

this, the overall accuracy of the method for quantifying metals in soil and groundwater is

adequate.
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E2.3 Laboratory Duplicate

Laboratory duplicates are splits prepared by the laboratory to evaluate the precision of the

sample preparation and analysis. Duplicates are analyzed at a frequency of 5% of all field

samples analyzed or one per batch of samples (which ever is more frequent). The QC

acceptance criteria for laboratory duplicates is an RPD less than or equal to 25%.

Laboratory duplicate samples were prepared and analyzed for Round 1 water samples. Because

the analytical results for Round 1 laboratory duplicate samples were not provided by the

laboratory electronically, the results are not included in Appendix E tables. However, the

precision of these samples was evaluated during data validation and the findings are included in

the discussion below. For soil samples and water collected during Round 2, the analytical

laboratory did not prepare laboratory duplicates. Therefore, in accord with analytical Method

SW-846 6010, Matrix Spike Duplicate (MSD) and matrix spike (MS) results were used as a

proxy to evaluate laboratory precision.

Table E-l shows that duplicates were analyzed at the required frequency. Results for soil

duplicate pairs are shown in Table E-l Part A. As seen, most analyses (158 out of 164 - 96%) in

soil are within QC acceptance criteria, with the exception of a few analytes (mercury, lead,

aluminum, and iron) in four different duplicate samples. In accordance with the National

Functional Guidelines for data validation, a "J" qualifier was assigned to soil analyses that

exceeded 35% RPD.

Results for water samples (groundwater and rinsates) are shown in Table E-7, Part B. As above,

most results are within the QC acceptance criteria, with the exception of cadmium and lead in

one Round 1 groundwater sample. The cadmium and lead results in the field samples analyzed

in the same sample batch as the laboratory duplicate that exceeded the duplicate QC criteria were

"J" qualified to indicate that the reported concentration is estimated because QC criteria were not

met (see Appendix D). Because the frequency of exceedences is low and the magnitude of the

exceedences is generally small, and since there is no consistent pattern of exceedences across

analytes, the overall precision of the analysis of metals in soil and water is judged to be

adequate.
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E2.4 Method Blank

Method blanks are samples composed of the reagents, solvents, or matrix of investigative,

samples following sample preparation that are used to determine if any laboratory induced

contamination has occurred. They are analyzed at a frequency of 5% of all samples analyzed or

one per sample batch. The results are compared to the method detection limits (MDLs)..

Samples where analytes are less than or equal to method detection limits are within QC

acceptance criteria.

As shown in Tables E-l and E-8, method blanks were analyzed at the required frequency and all

results were within QC acceptance criteria, with the exception of one blank sample analyzed

with the Round 1 groundwater (see data validation report in Appendix D for details). In this

sample, a negative concentration of sodium was reported in one of the blanks analyzed with a
batch of field samples. Because the sodium result in a field sample analyzed in the same sample

batch was less than five times the absolute value of the blank, the sodium result for the field

sample was qualified as "J" (estimated). Based on this, it does not appear that laboratory

induced contamination was introduced into the Phase I soil or groundwater samples. Thus, the

overall accuracy of the analytical data collected during Phase I is adequate for the analysis of

metals in soil and groundwater samples.

E3. DATA QUALITY SUMMARY

Precision of the analytical data was evaluated by evaluating field split and laboratory duplicate

samples. As described above, all field split sample results met QC criteria for precision.

Likewise, most laboratory duplicates were within QC acceptance criteria, with a few exceptions.

Because the frequency of samples exceeding QC acceptance criteria for precision is low, and

because there is no consistent pattern of exceedences across analytes or media, the overall

precision of the analysis of metals in soil and water is judged to be adequate.

The accuracy of the analytical data was evaluated by several different types of QC samples,

including rinsates, PE standards, matrix spikes, laboratory control samples,, laboratory

duplicates, and method blanks. Most of these QC sample results were within specified
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acceptance criteria, indicating that the data are within acceptable accuracy bounds. Occasional

exceedences were observed in a few QC samples, but overall there was no clear pattern

suggesting systematic error. For example, results for one water PE sample suggested that results

for zinc may be biased high, but zinc analyses in all other QC water samples were all within

acceptable limits.

Based on the evaluation of precision and accuracy described above, the quality of the analytical

data collected during the Phase I field investigation at the VBI70 OU3 site are adequate for use

in describing the nature of site contamination and for use in risk assessment.
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Table E-1. Precision, Accuracy, Representativeness and Completeness of Data Collected During the Phase I Investigation

QC
Type

F
ie

ld
 Q

C
La

bo
ra

to
ry

 O
C

Sample
Type

Field Split

Field Blank

Rinsate

PE Standard

Matrix Spike

Laboratory
Control
Sample

Sample Matrix

Soil. .
Groundwater

Groundwater

Soil,
Groundwater

Soil.
Groundwater

Soil.
Groundwater

Soil,
Groundwater

Proposed
Frequency

5% of ad field
s am pies." (1 field
duplicate per 20)

5% of all field
samples. (1 field
blank per 20)

5% of an
decontaminations
performed on each
lype of equipment

5% or 1 per batch
(whichever is more •
frequent}

5% or 1 per batch
(whichever is more
frequent)

5% or 1 per batch
(whichever is more
frequent)

Actual Frequency

5% (6 soil duplicates/123 soil samples) far
soil. Field split not collected for groundwater
during Round 1 due to sample size (2
groundwater field samples collected) or during
Round 2 due to low recoveries of monitoring
wells. Round 3 frequency of 6% ( 1
duplicate/17 water samples).

No field blanks collected for groundwater (2
groundwater samples collected during Round
1.15 groundwater samples collected during
Round 2 and 17 water samples collected
during Round 3).

14% of soil sampling equipment
decontaminations (5/36 boreholes). 13% of
decontaminations (2/15 decontaminations)
during Round 2 sampling and 12% of Round 3
decontaminations. None collected during
Round 1 groundwater sampling (all equipment
disposable, thus no equipment
decontaminations).

Soil PE standards submitted at a frequency of
one per batch once they became available
(after soil sampling began). Groundwater PE
standards submitted at a frequency of one per
batch during Round 1, a frequency of 5%
(1/18 samples) during Round 2, and a
frequency of 6% (1/17 samples) during Round
3.

One matrix spike was analyzed per batch of
samples.

One laboratory control sample was analyzed
per batch of samples.

Initial Acceptance Criteria

RPD < 25% or. the absolute difference
should not exceed 1 x MDL.

Target analytes <1 xMDL; 5-10 x MDL for
laboratory- induced contaminants

Target analytes <1 x MDL; 5-10 x MDL for
laboratory-induced contaminants. [1]

Compare results with accuracy
requirements provided by the certifying
laboratory: within 95% Cl around the mean
(acceptable); outside the 95% Cl but within
99% Cl around the mean (acceptable, but
approaching acceptable limits).

75 - 125% of known value or within the
documented historical laboratory
acceptance limits for each chemical [2]

Must be .within manufacturer's established
acceptance limits.

Evaluation of Acceptance Criteria

All field split soil samples and Round 3 water samples were
within the acceptance criteria (RPD < 25%).

Could not be evaluated.

For soil sampling rinsates, results were within acceptance
criteria for all chemicals, with the exception of aluminum,
calcium, iron and to a lesser extent manganese in one or
more samples.
For groundwater sampling rinsates, all results were within
acceptance criteria except for calcium in one sample.

For soil PE samples, concentrations may be biased high. for
arsenic, lead and zinc, but all results are within acceptance
criteria.
For water PE samples, all results are within acceptance
criteria with the exception of zinc in one sample.
Results for one water PE sample rejected, due to
questionable stability of metals in standard from storage
conditions (frozen for 17 months, prior to analysis).

Results within acceptance criteria for all chemicals in soil,
with the exception of at least one chemical (aluminum, iron •
and manganese, and to a lesser, extent barium, cadmium,
copper and zinc) In 7/8 matix spike samples (2% of
analyses). For groundwater, results were within
acceptance criteria for all chemicals with the exception of at
least one chemical (antimony and aluminum and to a lesser
extent arsenic, lead, selenium, thallium, beryllium and .
vanadium in one sample) in 6/15 matrix spike samples (3%
of analyses).

Results within acceptance criteria for all chemicals in soil
and groundwater with tne exception of beryllium in one
Round 1 groundwater sample.

Data Quality Assessment Conclusion '

Precision adequate for soil and Round 3 water analyses. Precision
could not be evaluated for Round 1 or Round 2 water samples.

Could not be evaluated.

Field sampling- induced contamination may have been introduced for
aluminum, calcium, iron and manganese in soil and for calcium in
Round 2 groundwater. However the estimated contribution from field
induced contamination relative to the total measured concentration is
relatively small (1-2 times the RL) for the sample groups impacted,
the exceedences are for common elements that could be introduced
by the water and/or sampling equipment, and thus, are not likely to
significantly impact reported concentrations.

Overall accuracy adequate for quantifying metals in soil and
groundwater.

Matrix interferences could be occurring for some chemicals.
However, overall recoveries are within expected limits. Thus, matrix
interferences are not likely to be important and overall accuracy is
adequate for quantifying metals in soil and groundwater.

Overall accuracy adequate for quantifying metals in soil and
groundwater.
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Table E-1. Precision, Accuracy, Representativeness and Completeness of Data Collected During the Phase I Investigation

QC
Typo

L
a
b
o
ra

to
ry

 Q
C

Sample
Type

Laboratory
Duplicate

Method
Blank

Sample Matrix

Soil,
Groundwaler

Soil. .
Groundwater

Proposed
Frequency

5% or 1 per batch
(whichever is more
frequent)

5% or 1 per batch
(whichever is more
frequent)

Actual Frequency

One laboratory control duplicate sample was
analyzed per batch of soil and water samples.

One method blank was analyzed per batch of
samples.

Initial Acceptance Criteria

RPD < 25% or, the absolute difference
should not exceed 1 x MDL.

< 1 x MDL except for common laboratory
contaminants which may be 5-10 x MDL If
any anelyte concentration is > PQL, the
lowest concentration of that analyte in tho
associated samples must be 10x more than
the cone, found in the blank.

Evaluation of Acceptance Criteria

Soil duplicates were within QC acceptance criteria for most
analyses (1 58 out of 164). with the exception of a few
analytes (mercury, lead, aluminum and iron) in 4 duplicate
samples.
Groundwater duplicate results were within QC acceptance
criteria with the exception of cadmium and lead in one
sample.

Results within acceptance criteria in soil and groundwater
with the exception of sodium in one Round 1 blank sample.

Data Quality Assessment Conclusion

Overall, precision of soil and groundwater analyses is adequate.

No indication that laboratory-induced contamination has occurred.
The accuracy of metal analysis in soil and groundwater samples is
adequate.

MDL - Method Detection Limit
RPD - Relative Percent Difference

[1] Acceptance criteria revised from "<1x MDL", 5-10 x MDL" to "<1x RL; 5-10x RL", as Phase 1 data were not reported below the Method reporting limit (RL).
(2] Revised from "75% -125% of known value" to read "75 -125% of known value or within the documented historical laboratory acceptance limits for each chemical", based on conversations with STL and is consistent with Method SW 848 601 OB.
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Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

A. SOIL FIELD SPLIT SAMPLES

Field Split Sample ID

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

C1-VBOU3-SB-0006-D

01-VBOU3-SB-0006-D

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB.-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0015-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

Parent Sample ID

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0006-C

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

Anayte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium.

Calcium

Chromium

Cobalt

Copper

Iron

Lead •

Magnesium

Manganese

Analyte
Type

• Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Split Result
(mg/kg)

32000

NO

1.7

72

0.88

24

8800

16

12

29

25000

19

4100

340

0.033

58

2500

ND

ND

1400

ND

43

440

29000

ND

18

1400

ND

ND

15000

7.1

10

13

20000

9.2

4000

340

mg/kg

mg/kg

mg/kg

mg/kg

• mg/kg

mg/kg

mg/kg

• mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

UJ

J

J

UJ

J

Parent
Sample
Result

(mg/kg)

28000

ND

3.9

69

0.82

25

7500

14

9.3

67

25000

18

3800

310

ND

61

2200

ND

ND

1300

ND

37

520

31000

ND

22

1500

ND

ND

13000

7.6

• • 12

15

23000

10

4100

380

UJ

J

J

UJ

J

UJ

RPD (%)

3.3%

0.0%

19.6%

1.1%

1.8%

1.0%

4.0%

3.3%

6.3%

19.8%

0.0%

1.4%

1.9%

2.3%

16.7%

1.3%

3.2%

0.0%

0.0%

1.9%

0.0%

3.8%

4.2%

1.7%

0.0%

5.0%

1.7%

0.0%

0.0%

3.6%

1.7%

4.5%

3.6%

3.5%

2.1%'

0.6%

2.8%

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

'pass •

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

A. SOIL FIELD SPLIT SAMPLES

Field Split Sample ID

01-VBOU3-SB-0006-D

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0016-C

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

.01-VBOU3-SB-0018-D

01-\'BOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0018-D

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

Parent Sample ID

01-VBOU3-SB-0006-C

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

Q1-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0018-C

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

Anayte

Aluminum

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

total

•Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Split Result
(mg/kg)

32000

ND

6.4

1300

ND

ND

2400

ND

42

46

36000

ND

2.5

1300

ND

'0.84

15000

7.3

14

4.6

33000 .

7.5

8500

1000

ND

4.8

790

ND

ND

1400

ND

73

66

24000

ND

32

650

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

UJ

J

UJ

J

J

UJ

Parent
Sample
Result
(mg/kg)

28000

ND

7.3

1400

ND

ND

2700

ND

45

54

37000

ND

3

1200

ND

0.69

15000

5.9

13

5.2

30000

7.8

8800

1000

ND

4.7

790

ND

ND

1300

ND

59

60

27000

ND

53

700

UJ

J

UJ

J

J

UJ

RPD (%)

3.3%

0.0%

3.3%

1.9%

0.0%

0.0%

2.9%

0.0%

1.7%

4.0%

0.7%

0.0%

4.5%

2.0%

• 0.0%
4.9%

0.0%

5.3%

1.9%

3.1%

2.4%

1.0%

0.9%

. 0.0%

0.0%

0.5%

0.0%

0.0%

0.0%

1.9%

0.0%

5.3%

2.4%

2.9%

0.0%

12:4%

1.9%

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

A. SOIL FIELD SPLIT SAMPLES

Field Split Sample ID

01-VBOU3-SB-0006-D

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-OC24-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0024-B

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VSOU3-SB-0026-C

01-VBOLJ3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

Parent Sample ID

01-VBOU3-SB-0006-C

.01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

.01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0024-A

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

C1-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBQU3-SB-0026-B

01-VBOU3-SB-0026-B

Anayte

Aluminum

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total'

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Split Result
(rng/kg)

32000

0.53

ND

10000

7.7

12

13

25000

9.5

4300

740

ND

58

1300

ND

ND

1900

ND

52

65

24000

ND

3.6

78

1

ND

7200

11

7.5

17

' 24000

22

3300

760

0.046

9:1

1500

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

• mg/kg

• mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

G

J

J

J

J

UJ

J

Parent .
Sample
Result
(mg/kg)

28000

ND

ND

12000

8.7

12

18

28000

10

4900

700

ND

6.5

1500

ND

ND

2200

ND

55

80

25000

ND

4.1

110

• 1

ND

7000

13

7.1

19

24000

50

3700

520

0.039

9.1

2100

G

J

J

J

j

UJ

J

RPD (%)

3.3%

17.9%

1.9%

4.5%

3.0%

0.0%

8.1%

2.6%

1.3%

3.3%

1.4%

0.0%

2.8%

' 3.6%

0.0%

0.0%

3.7%

0.0%

1.4%

5.2%

1.0%

0.0%

3.2%

8.5%

0.0%

• 0.0%
0.7%

4.2%

1.4%

2.8%

- 0.0%
19.4%

2.9%

9.4%

. 4.1%

0.0%

8.3%

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

A. SOIL FIELD SPLIT SAMPLES

Field Split Sample ID

01-VBOU3-SB-0006-D

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0026-C

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034;D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01.-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

01-VBOU3-SB-0034-D

Parent Sam pie ID

01-VBOU3-SB-0006-C

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

01-VBOU3-SB-0034-C

Anayte

Aluminum

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

.Thallium

Vanadium

Zinc

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Totai

Total

Total

Total

Total

Total

Field Split Result
(mg/kg)

32000

ND

ND

830

ND

36

70

7200

ND

2.3

67

ND

ND

3200

15

5.5

7.5

15000

10

. 2200

220

ND

7.6

1900

ND

ND

ND

ND

25

38

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

J

UJ

J

J

J

Parent
Sample
Result
(mg/kg)

28000

ND

ND

790

ND

35

87

8000

ND

2.6

73

ND

ND

3600

16

6

. 7.3

16000'

12

2400

250

ND"

8.2

2100

ND

ND

ND

ND

27

41

J

UJ

J

J

J

RPD (%)

3.3%

0.0%

'0.0%

1.2%

0.0%

0.7%

5.4%

2.6%

0.0% •

3.1%

2.1%

0.0%

0.0%

2.9%

1.6%

2.2%

• 0.7%

1.6%

4.5%

2.2%

3.2%

. 0.0% :
1.9%.

2.5%

0.0%

0.0%

0.0% •

0.0%

1.9%

1.9%

QC Acceptance.
Criteria

.Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass = RPO of measured concentration Between parent sample and field split sample is within QC acceptance criteria (<25%). Analytical precisions acceptable.

OC = Quality control

Field QC Eval_v4.xls: Fieid Split Eval Page 4 of 7



Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

B. WATER FIELD SPLIT SAMPLES

Field Split Sample ID

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

•KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

Parent Sample ID

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904 :

KP-GW-46-1l'l904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

Anayte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Analyte
Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Split Result (u'g/L)

ND

ND

ND

77

ND

24

190000

ND

ND

ND

ND

ND

29000

12

ND

ND

6500

ND

ND

240000

ND

ND

180

ND .

ND

ND

78

ND

23

190000

ND

ND

ND

ND

ND

29000

11

Parent
Sample

Result (ug/L)

ND

ND

ND

77

ND

24

190000

ND

ND

ND

ND

ND

29000

ND

ND

ND

6400

ND

ND

240000

ND

ND

180

ND

ND

ND

80

ND

24'

200000

ND

ND

ND

ND

ND

30000

11

RPD (%)

0.0%

0.0%

0.0%

0.0%

0.0%

. 0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

20.6%

0.0%

0.0%

0.4%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0:6%

0.0%

1.1%

1.3%

00%

0.0%

0.0%

0:0%

0.0%

0.8%

0.0%

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass
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Table E-2. Data Quality Assessment

Evaluation of Field Split Sample Results

B. WATER FIELD SPLIT SAMPLES

Field Split Sample ID

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

KP-PS-11-092005A

Parent Sample ID

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-GW-46-111904

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

KP-PS-1 1-092005

Anayte

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total.

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Split Result (ug/L)

ND

ND

6700

ND

ND

250000

ND

ND

160

9900

ND

3.2

250

ND

ND

150000

13

13

18

13000

19

34000

460

ND

ND

23000

ND

ND

240000

ND

18

91

J

UJ

R

Parent
Sample

Result (ug/L)

ND

ND

6700

ND

ND

250000

ND

ND

170

8200

ND

2.8

230

ND

ND

160000

12

13

16

12000

19

35000

440

ND

ND

22000

ND

ND

240000

ND

. 16

90

J

UJ

R

RPD (%)

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

1.5%

4.7%

0.0%

3.3%

2.1%

0.0%

0.0%

•1.6%

2.0%

0.0%

2.9%

2.0%

0.0%

-0.7%

1.1%

0.0%

0.0%

1.1%

0.0%

0.0%

0.0%

0.0%

2.9%

0.3%

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass = RPD of measured concentration between parent sample ana field split sample is within QC acceptance criteria (<25%). Analytical precision is acceptable.

QC = Quality control •
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

A. SOIL SAMPLING EQUIPMENT RINSATE

Anayte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Sample ID

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

Anayte

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Antimony

Antimony

Antimony

Antimony

Antimony

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Barium

Barium

Barium

Barium

Barium

Beryllium

Beryllium

Beryllium

Beryllium

Beryllium

Reporting
Limit

(mg/kg)

100

100

100

100

100

2

2

2

2

2

1

1

1

1

1

10

10

10

10

10

1
1
1
1

1

Measured
Concentration

(mg/kg)

ND

210

ND

120

110

ND.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

R

QC Acceptance
Criteria

Evaluation

pass

fail

pass

fail

fail

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

A. SOIL SAMPLING EQUIPMENT RINSATE

Anayte

Cadmium

Calcium

Chromium

Cobalt

Copper

Sample ID

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-R1N-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3.-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

Anayte

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Calcium

'Calcium

Calcium

Calcium

Calcium

Chromium

Chromium

Chromium

Chromium

Chromium

Cobalt

Cobalt

• Cobalt

Cobalt

Cobalt

Copper .

Copper

Copper

Copper

Copper

Reporting
Limit

(mg/kg)

1

1

1

1

1

200

200

200

200

200

10

10

10

10

10

10

10 - ,
• 10

• 10

10

• .10
10

10

10

10 ;

Measured
Concentration

(mg/kg)

ND

ND

ND

ND

ND .

ND

240 '

520

270

280

ND .

ND

ND

ND

ND

ND'. ,.

ND . ,

ND

ND

: ND

ND

ND

. ND

ND

ND .

'QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

. pass

pass

•fail ' "'

"V;\',faii-v^/';
',,^-fair:--'^-"

, fail ;;

pass

pass

pass

pass

pass

. -. • .pass

.. .pass

pass

pass

pass ;

pass

pass

pass

pass

pass
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

A. SOIL SAMPLING EQUIPMENT RINSATE

Anayte

Iron

Lead

Magnesium

Manganese

Mercury

Sample ID

01-VBOU3-RIN-0001

C1-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

Anayte

Iron

Iron

Iron

Iron

Iron

Lead

Lead

Lead

Lead

Lead

Magnesium

Magnesium

Magnesium

Magnesium

Magnesium

Manganese

Manganese

Manganese

Manganese

Manganese

Mercury

Mercury

Mercury

Mercury

Mercury

Reporting
Limit

(mg/kg)

100

100

100

100

100

3

3

3

3

3

200

200

200

200

200

10

. -10

10

10

10

0.2

0.2

0.2

0.2

0.2

Measured
Concentration

(mg/kg)

220

420

170

180

220

ND

ND

ND

3

ND

ND

ND

200

ND

ND

ND

ND

ND

ND

12

' ND

ND

ND

ND

ND

J

R

QC Acceptance
Criteria

Evaluation

fajl

fail

fail

fail

fail

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

fail

pass

pass

NA

pass

pass
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

A. SOIL SAMPLING EQUIPMENT RINSATE

Anayte

Nickel

Potassium

Selenium

Silver

Sodium

Sample ID

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

Anayte

Nickel

Nickel

Nickel

Nickel

Nickel

Potassium

Potassium

Potassium

Potassium

Potassium

Selenium

Selenium

Selenium

Selenium

Selenium

Silver

Silver

Silver

Silver

Silver

Sodium

Sodium

Sodium

Sodium

Sodium

Reporting
Limit

(mg/kg)

40

40

40

40

40

3000

3000 -

3000

3000

3000

15

5

. 15

. 15

15

10

10

10

10

10

5000

5000

5000.

5000

5000

Measured
Concentration

(mg/kg)

ND

ND

ND

ND

ND

ND

ND

ND

ND ,

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass.

pass

pass

pass

pass

pass

pass

pass .
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

A. SOIL SAMPLING EQUIPMENT RINSATE

Anayte

Thallium

Vanadium

Zinc

Sample ID

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

01-VBOU3-RIN-0001

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0004

01-VBOU3-RIN-0005

Anayte

Thallium

Thallium

Thallium

Thallium

Thallium

Vanadium

Vanadium

Vanadium

Vanadium

Vanadium

Zinc

Zinc

Zinc

Zinc

Zinc

Reporting
Limit

(mg/kg)

1

1

1

1

1

10

10

10

10

10

20

20

20

20

20

Measured
Concentration

(mg/kg)

ND

ND

ND

ND

ND

ND

ND •

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

fail = Concentration in rinsate exceeds the QC acceptance criteria (1 x RL). Field sampling-induced contamination may have
occurred.

NA = Acceptance criteria not evaluated. Measured concentration value "R" (reject) qualified, thus data not useable for data
quality assessment.

ND = Concentration not detected at concentrations above the reporting limit.

pass = Concentration in rinsate is within acceptance criteria (1 X RL). Does not suggest field sampling-induced contamination
has occurred.

R = Reject

QC = Quality control
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

B. GROUNDWATER SAMPUNG EQUIPMENT RINSATE

Anayte

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Sample ID

MW-31-1 11904

MW-31 -050205

MW-31-091905

MW-31 -0701 04

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31 -0701 04

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31 -070 104

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31 -070 104

MW-31 -072804

MW-31-1 11904

MW-31 -050205

MW-31-091905

MW-31 -0701 04

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31-070104

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

Anayte

Cadmium

Cadmium

Cadmium

Calcium

Calcium

Calcium

Calcium

Calcium

Chromium

Chromium

Chromium

Chromium

Chromium

Cobalt

Cobalt

Cobalt

Cobalt

. Cobalt

Copper

Copper

Copper

Copper

, Copper

: Iron

Iron

Iron

Iron

Iron

Lead

Lead

Lead

Lead

Lead

Reporting
Limit (ug/L)

1

1

1

200

200

200

200

200

10

10

10

10

10

10

10

10

10

10

10 •

10

10

10

10

100

100

100

100

100

3

3

3

3

3

Measured
Concentration

(ug/L)

ND

ND

ND

290

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND .

ND

ND

ND

ND

ND.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria Evaluation

pass

pass

pass

.;,.. :;-.;
:'-fall: :>'•;;;,;

pass

pass

pass

pass

pass

pass

pass

- pass

pass

pass

pass

pass

*• pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

B. GROUNDWATER SAMPLING EQUIPMENT RINSATE

Anayte

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sample ID

MW-3 1-070 104

MW-31 -072804

MW-31-1 11904

MW-3 1-050205

MW-31 -091 905

MW-3 1-070 104

MW-31-072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-3 1-070 104

MW-31-072804

MW-3 1-1 11 904

MW-31 -050205

MW-31-091905

MW-31-070104

MW-31-072804

MW-31-1 11 904

MW-31-050205

MW-31-091905

MW-31-070104

MW-31-072804

MW-31 -11 1904

MW-31-050205

MW-31-091905

MW-31-070104

MW-31-072804

MW-31 -11 1904

MW-31-050205

MW-31-091905

MW-31-070104

MW-31-072804

MW-31-1 11904

Anayte

Magnesium

Magnesium

Magnesium

Magnesium

Magnesium

Manganese

Manganese

Manganese

Manganese

Manganese

Mercury

Mercury

Mercury

Mercury

Mercury

Nickel

Nickel

Nickel

Nickel

Nickel

Potassium

Potassium

Potassium

Potassium

Potassium

Selenium

Selenium

Selenium

Selenium

Selenium

'Silver

Silver .

Silver

Reporting
Limit (ug/L)

200

200

200

200

200

10

10

10

10

10

0.2

0.2

0.2

0.2

0.2

40

40

40

40

40

.3000

3000

3000

3000

3000

16-

15

15

15

15

10

10

10

Measured
Concentration

(ug/L) .

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-3. Data Quality Assessment
Evaluation of Equipment Blank (Rinsate) Samples

B. GROUNDWATER SAMPLING EQUIPMENT RINSATE

Anayte

Sodium

Thallium

Vanadium

Zinc

Sample ID

MW-31 -050205

MW-31-091905

MW-31 -0701 04

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31-070104

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31-070104

MW-31 -072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

MW-31-070104

MW-31-072804

MW-31 -11 1904

MW-31 -050205

MW-31-091905

Anayte

Silver •

Silver

Sodium

Sodium

Sodium

Sodium

Sodium

Thallium

Thallium

Thallium

Thallium

Thallium

Vanadium

Vanadium

Vanadium

Vanadium

Vanadium

Zinc

' Zinc ;

Zinc

Zinc

Zinc

Reporting
Limit (ug/L)

10

10

5000

5000

5000

5000

5000

1

1

1

1

1

10

10

10

10

10

20

20

20

20

20

Measured
Concentration

(ug/L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

UJ

QC Acceptance
Criteria Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

'pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

fail = Concentration in rinsate exceeds the QC acceptance criteria (1 x RL). Field sampling-induced contamination may have occurred.

ND = Concentration not detected at concentrations above the reporting limit.

pass = Concentration in rinsate is within acceptance criteria (1 X RL). Does not suggest field sampling-induced contamination has
occurred. • >

QC = Quality control

NA = Result could not be evaluated. Data quality not adequate ("R" qualified, or rejected) for evaluation.
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Table E-4. Data Quality Assessment
Evaluation of Performance Evaluation (PE) Standard Results

A. SOIL PE STANDARDS

Chemical

Arsenic

Cadmium

Lead

Zinc

PE Sample ID

01-VBOU3-SB-0001-A
01-VBOU3-SB-0002-E
01-VBOU3-SB-0005-D
01-VBOU3-SB-0022-E
01-VBOU3-SB-0024-C
01-VBOU3-SB-0001-A
01-VBOU3-SB-0002-E
01-VBOU3-SB-0005-D
01-VBOU3-SB-0022-E
01-VBOU3-SB-0024-C
01-VBOU3-SB-0001-A

• 01-VBOU3-SB-0002-E
01-VBOU3-SB-0005-D
01-VBOU3-SB-0022-E
01-VBOU3-SB-0024-C
01-VBOU3-SB-0001-A
01-VBOU3-SB-0002-E
01-VBOU3-SB-0005-D
01-VBOU3-SB-0022-E
01-VBOU3-SB-0024-C

Nominal
Concentration

(mg"<g)

117

117

117
117
117
2
2
2
2
2

1070

1070
1070
1070
1070
1630
1630
1630
1630
1630

Measured
Concentration

(mg/kg)

130

130
140
140
130
2

1.8
1.9
2.1
1.9

1300
1300
1300
1400
1400
1800
1700
1900
1700
1900

J

J
J

J
J

Ratio
Measured/
Nominal

1.11

1.11

1.20

1.20

1.11

1.00

0.90
0.95
1.05
0.95

1.21
1.21
1.21
1.31
1.31

1.10
1.04
1.17
1.04

1.17

Acceptance Limits
Confidence Intervals

Around the Mean

95% Cl

96.3- 137
96.3- 137
96.3- 137
96.3- 137
9 6 3 - 137
1.3-2.7
1.3-2.7
1.3-2.7
1.3-2.7
1.3-2.7

797-1350
797-1350
797-1350
797-1350
797-1350
1420- 1850
1420-1850
1420-1850
1420- 1850
1420- 1850

99% Cl

89.1 - 144
89.1 - 144
89.1 - 144
89.1 - 144
89.1 - 144
1.1 -2.9

1.1 -2.9
1.1 -2.9
1.1 -2.9
1.1 -2.9

701 - 1440
701 - 1440
701 - 1440

701 - 1440
701 - 1440
1310-1960
1310- 1960
1310-1960
1310-1960
1310- 1960

QC Acceptance Criteria
Evaluation

within
95% Cl

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

within
99% Cl

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

• X
X
X
X

exceed
99% .Cl

Pass/
Fail

pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass
pass

B. GROUNDWATER PE STANDARDS

Chemical

Arsenic

Cadmium

Lead

Zinc

PE Sample ID

01-VBOU3-GW-0005
MW-30-070104
MW-30-1 11904
MW-30-050205
MW-30-092005

01-VBOU3-GW-0005
MW-30-070104
MW-30-1 11 904
MW-30-050205
MW-30-092005

01-VBOU3-GW-0005
MW-30-070104
MW-30-1 11 904
MW-30-050205
MW-30-092005

01-VBOU3-GW-0005
MW-30-070104
MW-30-1 11 904
MW-30-050205
MW-30-092005

Nominal
Concentration

(ug/L)

43
43

43
43
43
25
25
25
25
25
18
18
18
10
18

125
125
131
121
131

Measured
Concentration

(ug/L)

41. 4_
40

43
11
41

24.8

24
25
6
24

19.1
18
18
3
17

130
170
120
30
110

J

J

J

J

U

J

Ratio
Measured/N

ominal

0.96

0.93

1.00
0.26
0.95
0.99

0.96
1.00
0.26
0.96

1.06
1.00
1.00
0.30
0.94

1.04
1.36
0.92

0.25

0.84

Acceptance Limits
Confidence Intervals

Around the Mean

95% Cl

37.3-48.8
37.3 - 48.8

37.3-48.8
37.3-48.8
37.3-48.8
21.7-26.4
21.7-28.4
21.7-28.4
20.2 - 26.4
21.7-28.4
15.6-20.4
15.6-20.4
15.7-20.5
N.L. -13.1
15.7-20.5
103-158
103-158
102-159
104-145
102-159

99% Cl

34.4-51.7
34.4-51.7
34.4-51.7

.34.4-51.6
34.4-51.6
20.1 -30.1
20.1 -30.1
20.1 -30.1
18.7-28

20.1 -30.1
144-21.6
14.4-21.6
14.5-21.7
N.L -12.4
14.5-21.7
92.5- 168
92.5- 168
91.9- 169
96.4-137
91.9-169

QC Acceptance Criteria
Evaluation

within
95% Cl

X
X
X

X
X
X
X

X
X
X
X

X
X

X

X

within
99% Cl

X
X
X

X
X
X
X

X
X
X
X

X
X

X

X

exceed
99% Cl

X

X

X

X

X

Pass/
Fail

pass
pass
pass
fail

pass
pass
pass
pass
fail.

pass
pass
pass
pass
fail

pass
pass
fail

pass
fail

pass
tail = Result is outside the acceptance limits (99% Confidence Interval). Analytical accuracy of method may be biased either high or low.

pass = Result Is withine the acceptance limits (99% Confidence Interval). Analytical accuracy of method is adequate.

QC « Quality control

N.L. - No lower limit. Resutt evaluated by comparison to upper limit onry (pass « below 95% or 99% Cl).
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Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

A. SOIL SAMPLES

Sample ID

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01 -VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01 -VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-S8-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0009-C

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

Anayte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Aluminum

Antimony

Arsenic

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (mg/kg)

L 7400

ND

18

160

ND

3.2

5600

7.6

4.6

200

10000

190

1600

180

0.14

7.7

1200

ND

2.1

ND

ND

23

210

16000

ND

11

140

ND

510

18000

11

5

83

19000

32

3100

370

0.046

8.9

2700

ND

1.1

880

ND

30

3500

0.036

31000

ND

22

Spike
Amount
(mg/kg)

202

50.5

202

202

5.05

5.05

5050

20.2

50.5

25.3

101

50.5

5050

50.5

0.833

50.5

5050

202

5.05

5050

202

50.5

50.5

200

50

200

200

5

5

5000

20

50

25

100

50

5000

50

0.806

50

5000

200

5

5000

200

50

50

0

198

49.5

198

Matrix Spike Result (mg/kg)

11100

29.2

210

370

4.9

9.51

11300

29.5

51.7

537

14000

352

6910

243

0.952

55.7

6050

196

8.73

5100

185

72.8

424

25100

20.8

211

364

5.17

271

11000

34.7

54.6

130

21900

88.4

8780"

407

0.8

58.7

8700

203

6.32

5850

199

90.3

3470 .

0.88

30800

17.4

193

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Xg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg'

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

NCMSB

NCMSB

NCMSB

N

NCMSB

NC MSB

NCMSB

N

N

NCMSB

NCMSB

NCMSB

NCMSB

Percent
Recovery

56

95

106

90

125

114

108

93

315

105

129

98

95

97

97

131

95

91

99

41

100

113

94

0

118

99

190

114

114

93

100

120

101

105

100

99

121

101

35

86

Lower
Limit

50

20

76

52

72

40

43

70

72

37

70

70

64

40

82

61

56

76

75

78

87

50

70

50

20

76

52

72

40

43

70

72

37

70

70

64

40

82

61

56

76

75

78

87

50.

70

82

50

20

76

Upper
Limit

200

200

111

159

105

130

165

200

106

187

200

200

145

200

113

126

172

104

141

111

101

169

200

200

200

111

159

105

.130

165

200

106

187

200

200

145

200

113

126

172

104

141

111

101

169

200

113

200

200

111

QC Acceptance
Criteria

Evaluation

NA

pass

pass

pass

pass

pass

pass

pass

pass

NA

NA

• . ' fa i l '

pass

pass

pass

• pass

pass

pass

pass

pass

pass

pass

NA

NA

pass

pass

pass

pass

NA

: -•- ;'.. .faii. .:':•*'.;.-•

pass-

pass

'.-•.''I fall.

NA

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

NA

pass

pass
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Table E-S. Data Quality Assessment
Evaluation of Matrix Spike (MS) Sample Results

A. SOIL SAMPLES

Sample ID

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016rB

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-001B-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-001S-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01 -VBOU3-SB-00 1 8-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-001B-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01 -VBOU3-SB-001 8-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0020-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

Anayte

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

• .Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

. Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium •

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Toial

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (mg/kg)

1500

ND

ND

13000

7.6

12

15

23000

10

4100

380

ND

7.3

1400

ND

ND

2700

ND

45

54

10000

ND

2.6

100

ND

ND

3200

11

4.8

130

12000

44

1800

170

ND

6.6

1900

ND

ND

ND

ND

22

36

ND

17000

ND

3.5

83

ND

ND

Spike
Amount
(mg/kg)

198

4.95

4.95

4950

19.8

49.5

24.8

99

49.5

4950

49.5

0.833

49.5

4950

198

4.95

4950

198

49.5

49.5

198

49.5

198

198

4.95

4.95

4950

19.8

49.5

24.8

99

49.5

4950

49.5

0.833

49.5

4950

198

4.95

4950

198

49.5

49.5

0.833

200

50

200

200

5

5

Matrix Spike Result (mg/kg)

1630

4.31

4.25

17900

23.7

50.8

35.6

19100

51.9

8280

340

0.516

. 46.7

5870

182

4.69

7180

173

83.8

83.7

15300

22.7

189

307

4.65

4.6

7980

30.9

49.5

72.4

13300'

76.8

7060

251

0.769

50.6

7510

196

4.81

4710

184

70.9

80.7

0.787

29400

19.2

194

299

5.17

4.68

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg •-

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

NCMSB

NCMSB

NCMSB

N

N

NCMSB

NCMSB

NCMSB

N

NCMSB

Percent
Recovery

78

85

91

82

79

85

84

84

. 59

80

91

92

85

90

87

79

60

46

94

104

86

92

98

102

90

66

106

174

91

89

114

99

82

95

92

99-

90

94

38

95

-108

94

94 .

Lower
Limit

52

72.

40

43

70

72 •

37

70

70.

64

40.

82

61

56

76-

75

78

87

50.

70

50

20

76

52

72

40

43

70

72

37

70

70

64

40

82

61

56

76

75

78

87

50

70

82

50

20

76

52

72

40

Upper
Limit

159

105

130

165

200

106

187

200

200

145

200

113

126

172

104

.141 •

111

101

169

200

200

200

111

159

105

130

165

200

106

187

200

200

145

200

113

126

172

•104

141

111

101

169

200

113

200

200

111

159

105

130

QC Acceptance
Criteria

Evaluation

NA '.

pass '

pass

pass

pass

pass

pass

NA

pass

pass'

.- .NA ' .

fall . .

pass

pass

pass

pass

pass

pass

• pass

fall

NA

pass

pass

pass

pass

pass

pass

pass

pass

•NA • ..

NA

.. fall

pass

pass

pass

pass

pass

pass *

pass

pass

pass

pass

pass

pass

NA .-

pass

pass

pass

pass

pass
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Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

A. SOIL SAMPLES

Sample ID

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBQU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0025-B

01 -VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01 -V8OU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

Anayte

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt •

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

'Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (mg/kg)

6600

13

5.6

30

17000

35

3000

270

ND

9.9

2000

ND

ND

520

ND

30

93

25000

ND

4.1

110

1

ND

7000

13

7.1

19

24000

50

3700

520

0.039

. 9.1

2100

ND

ND

790

ND

35

87

28000

ND

10

280

0.75

ND

14000

Spike
Amount
(mg/kg)

5000

20

50

25

100

50

5000

50

0.833

50

5000

200

5

5000

200

50

50

202

50.5

202

202

5.05

5.05

5050

20.2

50.5

25.3

101

50.5

5050

50.5

0.833

50.5

5050

202

5.05

5050

202

50.5

' 50.5 .

198

49.5

198

198

4.95

4.95

4950

Matrix Spike Result (mg/kg)

12000

37.7

53.5

53.3

19600

83.4

8810

342

0.765

58.6

7350

199

5.24

5110

189

94.1

135

30100

16.9

187

337

5.5

5.57

10500

34.7

55.7

46.1

22100

110

8670

603

0.802

56.6

6950

188

5.11

5160

180

89.2

149

36000

17.3

208

456

5.37

5.27

18600

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg.

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

NCMSB

NCMSB

NCMSB

NCMSB

NCMSB

NCMSB

Percent
Recovery

109

124

96

93

96

117

' 88

97

108

99

97

92

94

1271

84

33

91

112

89

110

69

110

96

106

120

99

'92

94

97

93

96

87

89

108

122

35

100

89

93

98

86

Lower
Limit

43

70

72

37

70

70

64

40

82

61

56

76

75

78

87

50

70

50

20

76

52

72

40

43

70

72

37

70

70

64

40

82

61

56

76

. 75

78

87

50

70

50

20

76

52

72

40

43

Upper
Limit

165

200

106

187

200

200

145

200

113

126

172

104

141

111

101

169

200

200

200

111

159

105

130

165

200

106

187

200

200

145

200

113

126

172

104

141

111

101

169

200

200

200

,111

159

105

130

165

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

NA

pass

pass

• NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass •

pass

pass
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Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

A. SOIL SAMPLES

Sample ID

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-8

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0028-A

Anayte

Chromium

Cobalt

Copper

Iron

• Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

.Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (mg/kg)

13

12

66

27000

40

4800

650

0.077

13

2300

ND

1.1

1000

ND

54

130

ND

Spike
Amount
(mg/kg)

19.8

49.5

24.8

99

49.5

4950

49.5

0

49.5

4950

198

4.95

4950

198

49.5

49.5

0.833

Matrix Spike Result (mg/kg)

34

59.6

90.6

26500

93.5

9790

458

0.886-

57.4

7750

202

5.87

5790

191 .

104

166

0.653

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

NC MSB

NC MSB

N

N

Percent
Recovery

105

95

100

108

102

94

90

110

102

96

96

96

102

65

76

Lower
Limit

70

72

37

70

70

64

40

82

61

56

76 '

75

78

87

50

70

82

Upper
Limit

200

106

187

200

200

145

200

113

126

172

104

141

111

•101

169

200

113

QC Acceptance
Criteria

Evaluation

pass

pass

pass

NA

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

fail

fail

Fail • Percent recovery does not meet QC acceptance criteria (recoveries are outside ol documented historical lab acceptance limits for a chemical).

N = Percent recoveries outside QC control limits.

NC MSB c Not calculated. Parent sample concentrations greater than four times the spiked amounts.

NA » QC acceptance criteria not evaluated. Percent (ecovery not available for anaryte.

Pass » Percent recovery within QC acceptance criteria (recoveries are within documented historical lab acceptance Omits for a chemical).

QC • Quafity Control
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Table E-S. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

Anayte

Aluminum

Antimony

Arsenic

Bahum

Ben/Ilium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Tnallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Cnromium

Cobalt

Copoer

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total •

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (ug/L)

- 210

NO

ND

ND

ND

ND

240

ND

ND

ND

420

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

520

ND

ND

ND

170

ND

200

ND

ND

ND

ND

ND

ND

ND

ND

ND

Spike
Amount
(ug/L)

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

40

500

500

Matrix Spike Result (ug/L)

2490

42

396

2110

38.1

40.4

49800

216

514

253

1510 -

513

50200

539

516

48300

1970

49.3

48600

43.3

537

487

2090

42

39.3

2120

42.3

40.5

50700 ,

214

514

252

1180

526

51500

523

518

51100

2070

49.5

49700

41.7

535

501

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Percent
Recovery

114

105

99

105

95

101-

99

107

103

100

108

102

100

106

103

97

99

99

97

108

107

96

101

104

98

106 •

106 -

101

100

106

103

101

101

105

103

104

103

102

104

98

99

104.

107

99

Lower
Limit

83

89

87

85

86

89

48

73

82

82

52

89

62

79

84

76

71

75

70

84

85

60

83

89

87

85

86

89

48

73 '

82

82

52

89

62

79

84

76

71.

75 .

70

84

85

60

Upper
Limit

119

109

109

120

115

•110

153

135

119

129

155

121

146

121

120

132

140

141

203

120

120

137

119

109

109

120

115

110

153

135

119

129

155

. 121

146

121

120

132

140

141

•203

120

120

137

QC Acceptance
Criteria

Evaluation

pass

pass

• pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

• pass

. pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass
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Table E-5. Data Quality Assessment
Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

MW-31-072B04

MW-31-072804

MW-31-072804

MW-31-072804

MW-31-072804

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

. MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-052104

-' ' MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

• MW-33-052104

MW-33-052104 .

MW-33-052104

MW-33-052104

MW-33-052104

Anayte

Antimony

Arsenic

Beryllium

Cadmium

•Thallium

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium"

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Dissolved

Total

Dissolved

Total

Total

Dissolved

Total

.Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Total

Total

Total

Dissolved

Dissolved

Total

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Field Sample
Result (ug/L)

ND

ND

ND

ND

ND

26000

ND

ND

7.1

2

220

1.6

ND

87

69

77000

26

64

96

28000

26

11000

1300

46

6500

ND

ND

100000

ND

ND

38

940
1 580

ND

. 2

29

ND

40

66000

ND

ND

ND

560

ND

6700

51

ND

ND

ND

ND-

Splke
Amount
(ug/L)

40

40

40

40

40

2000

40

40

40

40

2000

40

40

40

40

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

40

40

500

500

2000

40

40

2000

40

40

50000 '

200

500

250

1000

500

50000

500

5

500

50000

2000

Matrix Spike Result (ug/L)

39.7

38.1

43.3

39.6

436

46400

13.2

41.8

47.3

44

2300

417

453

129

110

125000

222

526

346

32300

495

63400

1770

517

58400

1890

50

148000

43.4

41.5

531

1380

3240

40

42.8

2110

45.1

80

117000

192

471

270

1690

479

59200

538

5.04

. 466

53900

2000

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L '

ug/L

ug/L

ug/L

NCMSB

N

NCMSB

N

.

Percent
Recovery

99

95

108

99

109

33

104

101

105

104

100

113

105'

103

96

98

92

100

94

104

88

94

104

95

98

96

106

104

99

88

133 •

99

102

104

113

100

101

96

94

104

113

96

105

97

100

91

103

100

Lower
Limit

89

87

86

89

84

83

89

80

87

79

85

86

76

89

82

48

73

82

82

52

89

62

79

84

76

71

75

70

84

77

85

60

83

80

79

85

76

82

48

73

82

82

52

89

62

79

84

84

76

71

Upper
Limit

109

109

115

110

120

119

109

117

109

120

120

115

126

110

115

153

135

119

129

155

121

146

121

120

132

140

141

203

120

124

120

137 .

119

117

120'

120

126

115

153

135

119

129

155

121

146

121

114

120

132

140'

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

• NA

tall

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass'

pass

fall .

pass

pass '

pass.

pass

' pass'

pass '

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass-
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Table E-S. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

MW-33-052104

MW-3 3-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104.

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

. MW-33-070104

MW-33-070104

• MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

Anayte

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Mercury

Nickel

Nickel

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

ThaHium

Thallium

Vanadium

Vanadium

Zinc ,

Zinc

Analyle
Type

Total

Total

Dissolved

Total

Total

Total

Dissolved

Dissolved

Total

Dissolved

Total

Total

Dissolved

Dissolved

Total

Dissolved

Total

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total-

Dissolved'

Dissolved

Total

Total

Dissolved

Total

Dissolved

Total-

Dissolved

Total

Dissolved

Tolal

Dissolved

Dissolved

Total

Total

Dissolved

Total

Dissolved

Field Sample
Result (ug/L)

ND

82000

ND

ND

190

420

ND

ND

ND

2.8

3.1

30

26

ND

ND

26

27

75000

73000

ND

ND

ND

ND

ND

ND

330

ND

ND

ND

7300

7000

32

15

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

93000

92000

ND

ND

ND

ND

220

200

Spike
Amount
(un/L)

50

50000

40

500

500

2000

2000

40

40

40

40

2000

2000

40

40

40

40

50000

50000

200

200

500

500

250

250

1000

1000

500

500

50000

50000

500

500

5

5

500

500

• 50000

50000

2000

2000

50

50

50000

50000.

40

40

500

500

500

500

Matrix Spike Result (ug/L)

49.7

134000

41.3

492

642

2820

2020

40.7

41.4

42

43

2170

2080

41.8

42.7

64.4

66.2

126000

121000

214

206

520

511

269

257

1390

974

522

507

59300

56500

562

530

5.28

482

531

510

55000

51600

2030

2000

55.4 .

53.7

.145000

140000

37.6

38.3

532

513

707

664

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugA

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L1

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L .

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

- N

•

Percent
Recovery

98

104

103

98

91

120'

101

100

103

98

100 •

107

103

104

106-

96

98

102

97

106 .

103

104

100

104

100

106

97

104 '

101

104

99

106

103. .

105

95

105

100

106

98

102 '

100

111

-107

105

97

94

96

106

102

98

93

Lower
Limit

75

70

77

85

60

83

83

80

89

79

87

85

85

76

86

82

89

48

48

73

73

82

82

82

82

52

52

•89

89

62

62

79

79

84

84

84

84

76

76

71 '

71

75

75

70

70

77

84 '

85

85 •

60

60

Upper
Limit'

141

. 203

124

120

137

119

119

117

109

120

109

120

120

126-

115

115

110

153

153

135

135

119

119

129

129

155

155

121

121

.146

146

121

.121

114

114

• 120

120

132

132

140

140

141

141

203

203

124

120

120

120

137

137'

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

'pass

. . fall

pass

pass

pass

pass

pass

pass'

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

• ' pass

pass

pass •

pass
1 pass

pass .

pass

pass

• pass

pass

pass

pass ,

pass
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Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804-

MW-33-072804

' MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-34-052104

MW-34-052104

•MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-J6-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-1T1904'

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

Anayte

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

. Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Barium

Calcium

Chromium

. Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium •

Aiulyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Field Sample
Result (ug/L)

110

34

100000

NO

ND

ND

170

ND

9800

23

ND

ND

ND

ND

120000

ND

250

ND

62

630000

ND

ND

11

180

ND

57000

640

. ND

12000

ND

ND

680000

' ND

45

ND

ND

ND

71

ND

50

230000

ND

ND

ND

120

ND

37000

330

ND

ND

8200

ND

Spike
Amount
(ug/L)

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500 '

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500 •

50000

2000

Matrix Spike Result (ug/L)

2200

2020

153000

214

523

•253

1200

523

62700

547

528

54600

2080

52

172000

524

745

2180

2090

664000

186

469

283

1200

484

109000

1090

474

67700

2160

53.7

718000

477

515

2150

41.8

' 43.9

2130

'42.6

90

281000

198

489

262

1110

510

90600

822

5.46

497 '

64400

2110

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

NCMSB

NCMSB

Percent
Recovery

104

99

106

106

104

98

103

104

106

105

104

104

104

103

112

105

98

109

101

93

93

109

102

97

104

91

89

111

108

106

95

94

104

104

109

103

106

100

99

97

104

100

102

107

98

109

98

112

106

Lower
Limit

83.

85

48

73

82

82

52

89

62

79 .

84

76

71

75

70

85

60

83

85

48

73

82

82

52

89

62

79

84

76

71

75

70

85

60

83

80

79

85

76

82

48

73

82

82

52

89

62

79

85

84

76

71

Upper
Limit

119

120

153

135

119

129

155

121

146

121

120

132

140

141

203

120

137

119

120

153

135

119

129

155

121

146

121

120

132

140

141

203

120

137

119

117

120

120

126

115

153

135

119

129

155

121

146

121

114

120

132

140

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

v pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass . :.

NA

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

Lab QC Eval v4.-xls: MS Page 8 of 11



Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-SW-1 -032805

KP-SW-1 -032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-2-032805

KP-SW-2-032805

KP-SW-2-032805

KP-SW-2-032805

KP-SW-2-032805

PS-1 -050205

PS-1 -050205

Anayte

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Bahum

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Antimony

Analylc
Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total.

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Field Sample
Result (ug/L)

ND

260000

ND

ND

150

220

74

230000

ND

ND

ND

240

ND

36000

490

ND

ND

7800

ND

ND

250000

ND

150

ND

ND

ND

23

ND

ND

34

70000

ND

ND

ND

150

ND

12000

ND

ND

ND

ND

ND

170000

ND

22

ND

1

ND

4.6

ND

190

ND

J

J

Spike
Amount
(ug/LI

50

50000

40

500

500

2000

2000

50000

200

500

250

1000

500

50000

500

5

500

50000

2000

50

50000

500

500

40

40

40

40 '

40

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

40

40

40

40

40

2000

40

Matrix Spike Result (ug/L)

54.1

306000

40.1

500

657

2500

2070 •

292000

189

466

260

1330

485

94300

989

5.14

'475

64400

2020

52.3

318000

487

595

44.6

44.2

48

63

41.9

2110.

20BO

123000

205

498

252

1120

497

63200

500

501

52000

2060

53.2

224000

516

512

41.6

41.5

40.5

45.1

40.8

2310

42.2

• ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

NC MSB

NCMSB

.

Percent
Recovery

108 '

100

100

101

114

100

94

93

103

110

97

116

99

101

94

113

101

104

97

89

111

109

120

• 100
104

104

102

106

101

100

. 101

97

99

102

100

99

99

. 102

103

109

103

98

103

101

101 .

101

102

106

104

Lower
Limit

75

70

77

85

60

83

85

48

73

82

82

52

89

62

79

85

84

76

71

75

70

85

60

89

87

86

89

84

83

85

48

73

82

82

52

89

62

79

84

76

71

75

70

85

60

89

87

86

89

84

83

80

Upper
Limit

141

203

124

120

137

119

120

153

135

119

129

155

121

146

121

114

120

132

140

141

203

120

137

109

109

115

110

120

119

120

153

135

119

129

155

121

146

121

120

132

140

141

203

120

137

109

109

.115

110

120

119

117

QC Acceptance
Criteria

Evaluation

pass

NA

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass .

.- .'•:. fail; '•:•;:•,-.••:•

pass

' (: "tall X

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-5. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

PS-1 -050205

PS-1 -050205

PS- 1-050205

PS-1 -050205

PS-1-050205

PS-1 -050205

PS-1-050205

PS-1-050205 '

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

KP-PS-1 8-091 905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905'

KP-PS-18-091905

KP-PS-18-091905

Anayte

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Coball

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

"Riallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Coball

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Analyte
Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Field Sample
Result (ug/L)

ND

65

ND

ND

65000

ND

ND

ND

150

ND

12000

360

ND

ND

8600

ND

ND

330000

ND

ND

ND

100000

ND

28

1400

4.4

1.6

100000

160

50

98

170000

110

33000

5800

ND

70

19000

ND

ND

300000

1.2

220

420

160

32000

ND

ND

ND

11

170

670

R

J

J

UJ

Spike
Amount
(uq/L)

40

2000

40

40

50000

200

500

250

1000

500

50000

. 500

5

500

50000

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500

50000

2000

50

50000

40

500

500

2000

2000

40

40

40

40

2000

2000

Matrix Spike Result (ug/L)

40.8

2160

42.1

38.9

115000

202

506

257

1170

506

63700

844

5.16

504

61600

2090

54.9

376000

40.2

504

493

152000

9.18

60.1

3290

33.7

39.8

148000

366

516

339

177000

568

84400

6100

5.14

541

69800

1890

52.3

342000

37

743

868

2320

55100

40.7

21.5

40.5

47.8

2230

2660.

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

• Xig/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

NCMSB

NCMSB

NCMSB

NCMSB

NCMSB

N

Percent
Recovery

101

105

105

97

100

'101

99

' 102

102

101

104

98

103

101

106

104

110

101

100

97 .

22 '

80

96

73

96

88

101

93

97

92

102

100

94 '

101 •

94

103

90

105

89

108

101 •

52

100

92

103

99

Lower
Limit

79

85

76

82

48

73

82

82

52

89

62

79

85

84

76

71

75

70

77

85

60

83

89

87

85

86

89

48

73

82

82

52 •

89

62

79

85

84

76

71

75

70

84

85

60

83

83

80

89

79.

87

85

85

Upper
Limit

120

120

126

115

153

135

119

129

155

121

146

121

114

120

132

140

141

203

124

120

137

119

109

109

120

115

110

153

135

119

129

155

12T

.146

121

114

120

132

140

141

203

120

120

' 137

119

119

117

109

120

109

120

120

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

NA

pass

pass

pass

NA

fall

fall .

. pass

fall

pass

pass

pass

pass

pass

NA-

pass" "'*

pass

NA

pass

pass

pass "

pass

pass

NA

pass'

pass

pass

pass

NA

pass .

fall

pass

pass

pass

pass
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Table E-S. Data Quality Assessment

Evaluation of Matrix Spike (MS) Sample Results

B. GROUNDWATER SAMPLES

Sample ID

KP-PS-1 8-091 905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

- KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-16-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905'

Anayte

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Mercury

Nickel

Nickel

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

Analyto
Type

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved '

Total

Dissolved

Total

Field Sample
Result (ug/L)

ND

24

2.3

14

110000

110000

ND

60

ND

27

ND

69

240

49000

ND

54

25000

29000

2900

6800

ND

ND

ND

47

29000

34000

ND

ND

ND

ND

180000

170000

ND

ND

ND

79

36

470

Spike
Amount
(ufl/L)

40

40

40

40

50000

50000

200

200

500

500

250

250

1000

1000

500

500

50000

50000

500

500

5

5

500

500

50000

50000

2000

2000

50

50

50000

50000

40

40

500

500

500

500

Matrix Spike Result (ug/L)

43.2

35.6

41

52.5

161000

158000

194

259

494

511

268

328

1240

54700

497

533

73300

78700

3320

7290

5.09

448

492

521

80400

87800

2110.

2030

53.8

51.8

234000

222000

42.5

41.1

495

582

486

931

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L :

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

N

NC MSB

NC MSB

NCMSB

Percent
Recovery

108

83

97

95

95

97

96

99

97

97

104

104

101

99

96

97

99

102

88

97

95

104

107

105

101

106

104

: .100

100

106

101

99

101

90

93

Lower
Limit

76

86

82

89

48

48

73

73

82

82

'82

82 .

52

' 52

89

. 89

62

62

79'

79

85

85

84

84

76

76

71

71

75

75

70

•70

77

84

85

"85

.60

60

Upper
Limit

126

115

115

110

153

153

135

135

119

119

129

129

155

155

121

121

146

146

121

121

114

114

120

120

132

132

140

140

141

. 141

203

203

124

120

120

120

137

137

QC Acceptance
Criteria

Evaluation

- pass

'' -•'-.-.- fall. ... :.

pass

' pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

NA

pass

pass

pass

pass

NA

NA

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass -

pass

pass

pass

pass

..pass

pass

pass

• - pass

Pail = Percent recovery does not meet QC acceptance criteria (recoveries are outside ol documented historical Lab acceptance limits for a chemical).

N = Percent recoveries outside QC control limits.

NC MSB = Not calculated. Parent sample concentrations greater than four times me iptked amounts

NA = QC acceptance criteria not evaluated Percent recovery not available for analyte.

Paso ° Percent recovery withcn QC acceptance criteria (recoveries are within documented historical lab acceptance limits for a chemical).

QC = Quality Control

t
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

A. SOIL

Lab Sample ID

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000549C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000649C

D3L230000648C

D3L230000648C

D3L230000648C

'D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L23000064BC

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000648C

D3L230000647C

D3L230000647C

Sample
Analysis

Lot

D3L190461

D3L190461

D3L 190461

DSL 190*61

D3L 190461

D3L190461

D3L1 90461

D3L190461

D3L190461

D3L 190461

DSL 190461

D3L190461

D3L190461

D3L190461

DSL 1904 61

D3L190461

D3L1 90461

D3L190461

D3L190461

D3L190461

D3L190461

D3L190461

DSL 1904 19

D3L190419

DSL 1904 19

DSL 1904 19

DSL 1904 19

D3L190419

D3L190419

DSL 1904 19

D3L190419

D3L190419

DSL 1904 19

DSL 1904 19

D3L190419

DSL 1904 19

D3L190419

DSL 1904 19

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L 190464

D3L1 90464

Analysis Date/Time

1/5/20046:26

12/31/200321:20

12/31/200321:20

12/31/200321:20

12/31/200321:20

12/31/200321:20

1/5/2004 6:26

12/31/200321:20

12/31/2003-21:20

12/31/200321:20

1/5/20046:26

12/31/200321:20

1/5/20046:26

12/31/200321:20

12/31/200321:20

1/5/20046:26

12/31/200321:20

12/31/200321:20

1/5/2004 6:26

12/31/200321:20

12/31/200321:20

1/5/2004 6:26

1/5/2004 1:03

12/30/200318:10

12/30/200318:10

12/30/200318:10

12/30/2003 18:10

12/30/2003 18:10

1/5/2004 1:03

12/30/200318:10

12/30/200318:10

12/30/2003 18:10

1/5/2004 1:03

12/30/2003 18:10

1/5/20041:03

12/30/200318:10

12/30/200318:10

1/5/20041:03

12/30/200318:10

12/30/2003 18:10

1/5/2004 1:03

12/30/200318:10

12/30/200318:10

1/5/2004 1:03

1/5/2004 4:09

1/4/2004 2:13

Anayte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/kg)

201

48.4

191

203

4.74

4.9 '

5060

19.6

48.3-

23.7

99.7

50.4

5030

49

' 48.5

4390

198

4.8

4760

194

48.8

49.8

208

47

188

197

4.64

4.82

5160

19.4

47.5

23

103

48.4

5110

48.3

47.8

4440

188

4.68

4890

185

48.2

50.2

194

49.4

Spike
Amount

200

50

200

200

5

5 '

5000

20

50

25

100

50

5000

50

50

5000

200

5

5000

200

50

50

200

50

200

200

5

5

5000

20

50

25

100

50

5000

50

50

5000

200

5

5000

200

50

50

200

50

Percent
Recovery

(%)

"100

97

95

102

95

98

101

98

97

95

100

101

101

98

97

88

99

96

95

97

98

100

104

94

94

98

93

96

'103

97

95

92

103

97

102

97

96

89

94

94

98

93

96

100

97

99

Lower
Limit (%)

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

Upper
Limit

<%>

110

105

111

117

114

119

116

120

112 .

117

120

116

115.

113

115

111

112

109

117

109

113

115

110

105

111

117

114

119

116

120

11;2

117

120

116

115

113

115

111

112

109

117

109

113

115

110

105

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

A. SOIL

Lab Sample ID

D3L230000647C

D3L230000647C

D3L230000647C

'D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L230000647C

D3L220000303C

D3L220000302C

D3L220000301C

D3L220000300C

D3L220000299C

D3L220000299C

D3L220000296C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000678C

Sample
• Analysis

Lot

D3L 190464

D3L 190464

D3L1 90464

D3L1 90464

DSL 190464

D3L 190464

D3L 190464

D3L 190464

D3L1 90464

D3L190464

D3L 190464

D3L190464

D3L190464

D3L 190464

D3L 190464

D3L1 90464

D3L 190464

DSL 190464

DSL 1904 64

DSL 190464

D3L190464

D3L190461

D3L190419

DSL 190405

D3L190390

D3L190405

D3L 190390

DSL 190405

DSL 190405

DSL 190405

DSL 190405

D3L190405

DSL 190405

D3L190405

D3L1 90405

D3L1 90405

D3L190405

D3L 190405

D3L190405

D3L190405

DSL 190405

D3L1 90405

DSL 190405

DSL 190405

D3L1 90405

D3L190405

Analysis Date/Time

1/4/20042:13

1/4/20042:13

1/4/20042:13

1/4/2004.2:13

1/5/20044:09

1/4/20042:13

1/4/20042:13

1/4/20042:13

1/5/2004 4:09

1/4/20042:13

1/5/20044:09

1/5/2004 4:09

1/4/20042:13

1/5/20044:09

1/4/20042:13

1/4/20042:13

1/5/2004 4:09

1/4/20042:13

1/4/20042:13

1/5/2004 4:09

12/31/2003 14:22

12/31/200313:42-

12/31/200312:15

12/23/200316:20

12/27/200321:21

12/27/200321:21

12/23/2003 14:40

12/30/20033:07

12/23/200319:13

12/23/200319:13

12/23/2003 19:13

12/23/200319:13

12/23/2003 19:13

12/30/20033:07

12/23/200319:13

- 12/23/2003 19:13

12/23/2003 19:13

12/30/20033:07

12/23/200319:13

12/30/20033:07

12/23/2003 19:13

12/23/200319:13

12/30/20033:07

12/23/200319:13

12/23/2003 19:13

12/30/20033:07

Anayte

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Mercury

Mercury

Mercury

Mercury

Mercury

Mercury

Aluminum

Antimony .

Arsenic •

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

• ' Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Tolal

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/kg)

196

206

4.72

• 4.95

4960

19.7

49.2

23.6

97.4

50.3

4900

48.7

50.2

4250

200

4.9

4570

197 '

48.7

49.4

0.76

0.84

0.83

0.823

0.848

0.848 '

0.828

185

. 47.3

191 .

196

4.64

4.78

4690

19.3

47.4

23.3 •

93.6

49.5

4790

• 47.7

47.9

. 4840

201

. 4.68

4830

Spike
Amount

200

200

5

5

5000

20

50

25

100

50

" 5000

50

50

5000

200

5

5000

200

50

50

0.833

0.833

0.833

0.833

0.833

0.833

0833

200

50 ,

200 i

200

5

5

5000 .

20

50 i

25

100

50

-5000

50

50

5000

200

5

5000

Percent
Recovery

(%)

98

103

94

99

99 .

98

98

94

97

• 101
98

. 97

100

85

100

98

91

99

97

99

91

101

100

. 99

102

102 '

99

93

' - 95

95

98

93

96

.94

'96

95

93

. 94

99

96 '

95

96

97

101

94

97

Lower
Limit (%)

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

82

82

82

82

82

82

82

80

80

. 80

80

80

80

80

80

80

80

80.

80

80

80

80

80

80.

80

80

Upper
Limit

(%)

11.1

• 117

114

119

116

120

'112

117

120

116

115

113

115

. 111

112

109

117

109

113

115

113

113

113

113

. 113

113

' 113

110

105 -

111 .

117

114

.119

116

' -120

112

117

120

116

115

113

' 115

111

112

109

117

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass.

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass.

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

A. SOIL

Lab Sample ID

D3L190000678C

D3L190000678C

D3L190000678C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000534C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L190000594C

D3L130000135C

D3L130000135C

D3L1 300001 35C

D3L130000135C

D3L1 300001 35C

D3L130000135C

03L130000135C

D3L130000135C

D3L130000135C

D3L130000135C

DSL 1 300001 35C

D3L1 300001 35C

D3L130000135C

D3L130000135C

D3L130000135C

D3L130000135C

D3L130000135C

031 1 300001 35C

D3L130000135C

D3L130000135C

D3L130000135C

Sample
Analysis

Lot

D3L1 90405

DSL 190405

D3L 190405

D3L1 90390

D3L1 90390

D3L1 90390

D3L190390

D3L 190390

D3L1 90390

D3L190390

DSL 190390

DSL 190390

DSL 190390

D3L190390

D3L190390

DSL 190390

D3L1 90390

D3L190390

DSL 190390

DSL 190390

D3L190390

DSL 190390

D3L190390

D3L190390

DSL 190390

D3L1 10408

DSL 11 0408

D3L1 10408

D3L110408

DSL 11 04 08

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L110408

DSL 11 0408

D3L110408

DSL 11 0408

DSL 11 0408

D3L110408

DSL 11 0408

D3L1 10408

DSL 11 0408

DSL 11 0408

D3L1 10408

D3L110408

Analysis Date/Time

12/23/2003 19:13

12/23/2003 19:13

12/23/2003 19:13

12/30/20030:05

12/23/2003 14:34

12/22/200323:43

12/22/200323:43

12/22/2003 23:43

12/22/200323:43

12/30/20030:05

12/22/200323:43

12/22/200323:43

12/22/200323:43

12/30/20030:05

12/22/200323:43

12/30/20030:05

12/22/200323:43

12/22/200323:43

12/30/20030:05

12/22/200323:43

12/22/200323:43

1 2/30/2003 0:05

12/22/200323:43

12/22/200323:43

12/22/200323:43

12/28/200319:24

12/19/200317:24

12/19/200317:24

12/19/200317:24

12/19/2003 17:24

12/19/2003 17:24

12/28/2003 19:24

12/19/2003 17:24 .

12/19/2003 17:24

12/19/2003 17:24

12/28/200319:24

12/19/2003 17:24

12/28/2003 19:24

12/19/2003 17:24

12/19/2003 17:24

• 12/28/200319:24

12/19/2003 17:24

12/19/200317:24

12/28/2003 19:24

12/19/200317:24

12/19/200317:24

Anayte

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

• Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium •

Thallium

Vanadium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

• Total

Total

Total

Total

Total '

Total

Total

Total

Total -

Total

Total

Total

Total

Total

Total

Total

Total'"

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/Rg)

191

47.9

46.3

197

51

216

226

5.12

5.48

4980

21.7

53.9

268

99.9

56.2

5120

54.7

55.2

5130

221

5.25

4980

215

54.3

52.2

194

49.5

201

207

4.87

4.91

5060

19.4

48.3

25.2

• 101

51

5070

49.3

47.8

5000

210

4.61

.4980

201

48.6

Spike
Amount

200

50

50

200

50

200

200

5

5

5000

20

50

- 25

100

50

5000

50 •

50

5000

200

5

5000

200

50

50

200

50

200

200

5

5

5000

20'

50

25

100

50

5000

50

50

5000

200

5

5000

200

' 50

Percent
Recovery

(%)

96

96

93

98

102

108

113

102

110

100

109

108

• 107

100

• 112

102

109

110

103

111

105

100

108 .

109

104

97

99

100

103

97

98.

101

97

97

101

101

102

101

99

96

100

105

92

100

101.

97

Lower
Limit (%)

80

80

80

80

•80 .

80

80

80

80

80

.80

80

80

80

80

80

80 .

80

80

80

80

80

80

80 '

80

80

80

. 80

80

80

80

80

80

80

80

80

80 .

80

80

80

80

80'

80

80

80,

80

Upper
Limit
(%)

109

•113

115

110

105

•111

117

114

119

116:

120

112

117

120

116.

115

113

115

111

112

109

117

109

113

115

110

105

1'11

'117

114

119

1.16

. 120

112

117

120

116

115

113

115

111

112.

109

'117

109

113

QC
Acceptance .

Criteria
Evaluation

pass

pass

pass

pass

pass :

pass

pass

pass

pass

pass •

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pas.s

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

A. SOIL

Lab Sample ID

D3L130000135C

D3L120000435C

D3L120000434C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L110000608C

D3L 11 000032 1C

D3L 11 00003 19C

Sample
Analysis

Lot

D3L110408

D3L1 10408

D3L1 10408

D3L100414

DSL 1004 14

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

DSL 1004 14

DSL 10041 4

D3L100414

DSL 1004 14

DSL 1004 14

D3L100414

DSL 1004 14

DSL 1004 14

D3L100414

D3L100414

DSL 1004 14

D3L100414

D3L100414

DSL 1004 14

D3L100414

Analysis Date/Time

12/19/200317:24

12/18/200316:40

12/17/200317:36

12/29/200319:05

12/19/200311:18

12/19/200311:18

12/19/2003 11:18

12/19/200311:18

12/19/200311:18

12/29/200319:05

12/19/2003 11:18

12/19/200311:18

12/19/200311:18

12/29/200319:05

12/19/200311:18

12/29/200319:05

12/19/2003 11:18

12/19/200311:18

12/29/2003 19:05

12/19/2003 11:18

12/19/200311:18

12/29/200319:05

12/19/200311:18

12/19/200311:18

12/19/200311:18

12/18/200316:15

12/18/200315:24

Anayte

Zinc

Mercury

Mercury

Aluminum •

Antimony

Arsenic

Barium

Beryllium

' Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Mercury

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Tolal

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/kg)

45.2

0.807

0.808

189

45.8

185

196

4.26

4.57

4820

18.1

45.5

23.6

97.1

47.8

4850

45.4

45.9

4730

193

4.5

4810

189

45.9 '

43

0.815

0.83 •

Spike
Amount

50

0.833

0.833

200

50

200

200

5

- 5

5000

20

50

25

100

50

5000

50

50

5000

200

. 5

5000

200

50

. 50.

0.833

0.833

Percent
Recovery

(%)

go

97

97

94

92

93

98

85

91

96

90

91

94

97

96

97 '

91

92

95

96

90

96

94

92

86

98

100

Lower
Limit (%)

80

82

82

80

80

80

80

80 .

80

80-

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

82

82

Upper
Limit
(%)

115

113

113

110

105

111

117

• 114

119

116

120

112

117

-120

116

115

113

115

111

112

109

117

109

113

' 115

113

113

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

Fail = Percent recovery does not meet QC acceptance criteria (recoveries

Pass - Percent recovery within QC acceptance criteria (recoveries are with!

QC = Quality Control

re outside of documented historical lab i

iin documented historical lab acceptance

acceptance limits for a chemical),

limits for a chemical). - •
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D3L110000334C

D3L120000442C

D3L1 300001 28C

D3L130000128C

D3L130000128C

D3L130000128C

DSL 1 300001 28C

D3L1 300001 67C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L1 30000 167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L130000167C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L160000478C

D3L170000625C

D3L170000625C

D3L170000625C

D3L170000625C

DSL 1 7000 0625C

Sample
Analysis

Lot

DSL 1004 14

D3L110408

DSL 11 0408

D3L1 10408

DSL 11 0408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L110408

D3L110408

DSL 11 0408

DSL 11 0408

D3L110408

D3L1 10408

D3L1 10408

DSL 11 0408

DSL 11 0408

DSL 1004 14

D3L100414

D3L100414

D3L100414

DSL 1004 14

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

DSL 1004 14

D3L100414

D3L100414

D3L100414

DSL 1004 14

DSL 1004 14

D3L100414

D3L100414

DSL 1004 14

Analysis Date/Time

12/15/200318:44

12/15/200317:20

12/19/20032:56

12/19/20032:56

12/19/20032:56

12/19/20032:56

12/19/20032:56

12/22/200314:40

12/16/2003 11:11

12/22/200314:40

12/16/200311:11

12/16/2003 11:11

12/16/2003 11:11

12/22/2003 14:40

12/16/2003'11:11

12/22/2003 14:40

12/16/200311:11

12/16/200311:11

12/22/2003 14:40

12/16/200311:11

12/16/200311:11

12/22/200314:40

12/16/200311:11

12/16/2003 11:11

12/29/20035:22

12/19/2003 13:40

12/29/20035:22

12/19/200313:40

12/19/2003 13:40

12/19/2003 13:40

12/29/20035:22

12/19/2003 13:40

12/29/20035:22

12/19/200313:40

12/19/200313:40

12/29/20035:22

12/19/200313:40

12/19/2003 13:40

12/29/20035:22

12/19/200313:40

12/19/200313:40

12/24/20037:20

12/24/20037:20

12/24/20037:20

12/24/20037:20

1 2/24/2003 7:20

Anayte

Mercury

Mercury

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Barium

Calcium.

Chromium

Cobalt .

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Arialyte
Type

Total

Total

Total

Total

Total

Total

• Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

• Total

Result
'(UQ/L)

5.15

4.91

39.8

38.6

35.5

39.1

42.4

1940

2160

50100

218

527

258

1010

526

49900

543

528

47400

2050

49.8

47600

• 546

498

1990

2000

50900

193

476

236

1010

492

51900

478

482

51200

1950

47.1

50800

494

459

41

40.1

42.8

40.8

42.4

Spike
Amount

5

5

40

40

40

40

40

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

• 500

2000

2000

50000

. 200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

. .40

'40

40

40

40

Percent
Recovery

(%)

103

98

100

96

89

98

106

97

108

. 100

' 109

105

103 .

101

105

100

109

106

95

103

100

95

109

100

100

100

102

97

95

94

101

98

104

96

96

102

97

94

102

99

.92

102

- 100

107

102

106

Lower
Limit (%)

84

84

89

87

86

89.

84

86

93

89

89

86

86

88

91

'91 .

90

90

86

88

85

91

88

85

86

93

89

' 89

86

86

88

91

91

90

90

86

88

85

S1

88

85

89.

87

86

89

84

Upper
Limit
(%)

114

114

109'

109

115

110'

120;

108

113

. 110 .

112

107

110

110

111

111

110

110

111

110

114

112

112

110

108

113

110

112-

107

110

110

111

111

110

110

111

110

114

112

112

110

109

109

115

110

120

• QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass.

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass.

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

6. GROUNDWATER

Lab Sample ID

D3L21 00001 17C

D3L21 00001 17C

D3L21 00001 17C

D3L21 00001 17C

D3L210000117C

D3L21 00001 18C

D3L21 00001 18C

D3L21 00001 18C

D3L210000118C

D3L210000118C

D3L21 00001 18C

D3L21 00001 18C

D3L21 00001 18C

D3L21 00001 18C

D3L21 00001 18C

D3L210000118C

D3L21 00001 18C

D3L210000118C

D3L21 00001 18C

D3L21 00001 18C

D3L210000118C

D3L210000118C

D3L220000305C

D3L220000306C

• D3L220000307C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

D3L300000671C

Sample
Analysis

Lot

D3L190390

D3L 190390

D3L 190390

DSL 190390

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L 190390

D3L190390

D3L190390

D3L1 90390

D3L190390

D3L 190390

DSL 190390

D3L190390

DSL 190390

D3L190390

D3L 190390

D3L190390

DSL 190390

DSL 190390

D3L190390

D3L190419

D3L1 90461

DSL 1904 19

D3L190461

D3L190419

D3L190461

DSL 1904 19

D3L1 90461

D3L190461

D3L190419

D3L190419

D3L190461

D3L190419

D3L190419

D3L1904.19

D3L190419

D3L190419

D3L190419

DSL 1904 19

DSL 19041 9

D3L190419

D3L190419

D3L190419

Analysis Date/Time

12/24/20036:19

12/24/20036:19

12/24/20036:19

12/24/20036:19

12/24/20036:19

12/29/20037:31

12/23/200317:15

12/29/20037:31

12/23/2003 17:15

12/23/200317:15

12/23/200317:15

12/29/20037:31

12/23/2003 17:15

12/29/20037:31

12/23/200317:15

12/23/200317:15

12/29/20037:31

12/23/200317:15

12/23/200317:15

12/29/20037:31

12/23/200317:15

12/23/200317:15

12/22/2003 18:57

12/30/200317:33

12/30/200318:48

1/7/200418:16

1/7/2004 18:16

1/7/2004 14:53

• ' 1/7/2004 14:53

1/7/2004 18:16

1/7/2004 18:16

1/7/2004 14:53

1/7/2004 14:53

1/7/2004 14:53

1/7/2004 14:53

1/7/2004 14:53 '

1/7/2004 18:16

1/7/2004 14:53

1/7/200418:16

1/7/2004 14:53

1/7/2004 14:53

1/7/2004 18:16

1/7/2004 14:53

1/7/2004 14:53

1/7/2004 18:16

1/7/2004 14:53

Anayte

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Mercury

Mercury

Mercury

Aluminum

Aluminum

Barium

Barium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

•Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

'Total

Total

Total

• Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(ug/L)

40.4

39.5

41.9

40.5

41.7

2010

2130

51700

212

515

252

1030

528

52400

518

519

52400

2110

49.4

50500

532

497

4.82

4.8

4.82

1970

1970

2150

2150

49100

49100

211

211

510

510

256

989

515

51100

526

503

53700

1960

49.6

. 50000

526

Spike
Amount

40

40

40

40

40

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

5

5

5

2000

2000

2000

2000

50000

50000

200

200

500

500

1 250

1000

500

50000

500

. 500

. '50000

2000

50

50000

500

Percent
Recovery

(%)

101

99

105

101

104

101

107

103

106

103

101

103

106

105

104

104 .

105

106

99

.101

106

99

96

96

96

99

99

107

107

98 '

98

105

105

102

102

102

99

103

102

105

101

107

98

99

100

105

Lower
Limit (%)

89

87

86

89

84

86

93

89

89

86

86

88

91

91

90

90

86

88

85

.91

88

85

84

84

84

86

86

93

93

89

89

89

89

86

86

86

88

91

91 .

90

90

86

88

85

91

88

Upper
Limit
(%)

109

109

115

110

120

108

113

110

112

107

110

110

111

111

110

110

111

110

114

112

112

110

114

114

114

108

108

113

113

110

110

112

112

107

107

110

110

111

111

110

110

111

110

.114

112

112

QC
Acceptance

• Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D3L300000671C

D3L300000672C

D3L300000672C

D3L300000672C

D3L300000672C

D3L300000672C

Sample
Analysis

Lot

DSL 1904 19

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D4E040112

D4E040112

D4E040112

'D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112.

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

Analysis Date/Time

1/7/2004 14:53

1/7/2004 17:57

1/7/200417:57

1/7/2004 17:57

1/7/2004 17:57

1/7/2004 17:57

5/17/2004 12:18:00 AM

5/17/2004 8:26:00 PM

5/17/2004 8:26:00 PM

5/15/2004 2:50:00 AM

5/17/2004 8:26:00 PM

5/17/2004 8:26:00 PM

5/17/2004 12:18:00 AM

5/15/2004 2:50:00 AM

5/15/2004 2:50:00 AM

5/15/2004 2:50:00 AM

5/17/2004 12:18:00 AM

5/15/2004 2:50:00 AM

5/17/2004 12:18:00 AM

5/15/2004 2:50:00 AM

5/13/2004 10:50:00 AM

5/15/2004 2:50:00 AM

5/17/2004 12: 18:00 AM

5/15/2004 2:50:00 AM

5/15/2004 2.50:00 AM

5/17/2004 12:18:00 AM

5/17/2004 8:26:00 PM

5/15/2004 2:50:00 AM

5/15/2004 2:50:00 AM

5/15/2004 8:31:00 AM

5/18/2004 8:09:00 PM

5/18/2004 8:09:00 PM

5/14/2004 10:11:00 PM

5/18/2004 8:09:00 PM

5/18/2004 8:09:00 PM

5/15/2004 8:31:00 AM

5/14/2004 10:11:OOPM

5/14/2004 10:11:OOPM

5/14/2004 10:11:OOPM

5/15/2004 8:31:00 AM

5/14/2004 10:11:OOPM

5/15/2004 8:31:00 AM

5/14/2004 10:11:OOPM

5/10/2004 3:19:00 PM

5/14/2004 10:11:00 PM

5/15/2004 8:31:00 AM

Anayte

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Anlimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analyte
Type

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

' Total

Total

Total

Total

Total

Total

Total

Total

Result
("9'L)

490'

42.3

39.9

379

39.8

42.2

2010

39.9

• 39.8

2120

43.8

39.7

48600

184

458

249

1030

467

50500

473

5.25

465

49300

1910

49.8

49400

41.4

471

450

2160

39.9

41.4

2130

. 42

40.8

52000

191

473

248

1070

479

52700

485

4.83

481

51000

Spike
Amount

500

40

40

40

40

40

2000

40

40

2000 .

40

40

50000

'200

500

250

1000

500

50000

500

5

500

50000

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500

50000

Percent
Recovery

(%)

98

106

100

95

100

105

100

100

100

106

110

99

97

92

92

100

103

93

101

95

105

93

99

95

100

99

103

94

90

108

100

103

107

105

102

104

95

95

99

107

96

105

97

97

96

102

Lower
Limit (%)

85

89

87

86

89

84

86

89

87

93

86

89

89

89

86

86

88

91

91

90

84

90

86

88

85

' 91

84

88

85

86

89

87

93

86

89

89

89

86

86

88

91

91

90

84

90

86

Upper
Limit
(%)

110

109

109

115

110

120

108

109

109

' 113

115

110

110

112

107

110

110

111

111

110

114

110

111

110

114

112

120

112

110

108

109

109

113

115

110

110

112

107

110

110

111'

11.1

110

114

"110

111

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID
Sample

Analysis
Lot

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

Analysis Date/Time

5/14/2004 10:11:OOPM

5/14/2004 10:11:OOPM

5/15/2004 8:31:00 AM

5/18/2004 8:09:00 PM

5/14/2004 10:11:00 PM

5/14/2004 10:11:OOPM

6/4/2004 2: 17:00 AM

6/19/2004 8:08:00 PM

6/19/2004 8:08:00 PM

6/1/2004 8:29:00 PM

6/19/2004 8:08:00 PM

6/19/2004 8:08:OO.PM

6/4/2004 2:17:00 AM

6/1/2004 8:29:00 PM

6/1/2004 8:29:00 PM

6/1/2004 8:29:00 PM

6/4/2004 2:.17:OOAM

6/1/2004 8:29:00 PM

6/4/2004 2:1 7:00 AM

6/1/2004 8:29:00 PM

6/6/2004 1 2:37:00 PM

6/1/2004 8:29:00 PM

6/4/2004 2: 17:00 AM

6/1/2004 8:29:00 PM

6/1/2004 8:29:00 PM

6/4/2004 2:1 7:00 AM

6/19/2004 8:08:00 PM

6/1/2004 8:29:00 PM

6/1/2004 8:29:00 PM

6/4/2004 1:32:00 AM

6/19/2004 1:02:00 PM

6/19/2004 1:02:00 PM

6/1/2004 7:43:00 PM

6/19/2004 1:02:00 PM

6/19/2004 1:02:00 PM

6/4/2004 1:32:00 AM

6/1/2004 7:43:00 PM

6/1/2004 7:43:00 PM

6/1/2004 7:43:00 PM

6/4/2004 1:32:00 AM

6/1/2004 7:43:00 PM

6/4/2004 1:32:00 AM

6/1/2004 7:43:00 PM

6/6/2004 2:05:00 PM

6/1/2004 7:43:00 PM

6/4/2004 1:32:00 AM

Anayte

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium .

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver :

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

. Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analyte
Type

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

' Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result

("9'L)

1920

50.4

51700

425

488

464

2100

38.7

40.3

2200

45.7

40.5

51400

201

490

271

1050

499

52400

513

4.68

477

50600

2110

51.5

51500

43.2 .

514

477'

2100

39.9

39.3

2110

40.9

39.5

51900

197

477

260

1070

486

52600

500 .

4.96

466

50700

Spike
Amount

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500 '

250

1000.

500

50000 •

500

5

500

50000

2000

50

50000

40

500

• 500

2000

40

40

2000

40

. 40

50000

200

500-

250

1000

500

50000

' 500

5

500

50000

Percent.
Recovery

(%)

96

101

103

106

" 98

93

105

97

101

110

114

101

103

100

98

108

105

100

105

103

94

95

101

106

103

103

108

103

. 9 5

105

100

98

.106 .

102

99

104

98

95

104

107

97

105

-100

• 99

93

101

Lower
Limit (%)

88

85

91

84

88

85

86

89

87

93

86

89

89

89

86

86

88

91

91

90 .

84

90

86

88

85

91

84

88

85

86

89

87

93

86

89

89

• 89

86

86

88

91

91

90

84

90

86

Upper
Limit

(%)

110

114

112

120

112

110'

108

109

109

113

115

110

110

'112 '

107

110

110

111

111

110

114

1-10

111

110

114

112

.120

112

110

108

109

109

113

115

110;

110

112

107

110.

110

111

111

110

114

110.

111

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID
Sample

Analysis
Lot

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4G010356

D4G010356

D4G0 10356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

04G0 10356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G0 10356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

Analysis Date/Time

6/1/2004 7:43:00 PM

6/1/2004 7:43:00 PM

6/4/2004 1:32:00 AM

6/19/2004 1:02:00 PM

6/1/2004 7:43:00 PM

6/1/2004 7:43:00 PM

7/22/2004 2:48:00 AM

7/12/2004 7:45:00 PM

7/12/2004 7:45:00 PM

7/13/2004 3:46:00 AM

7/12/2004 7:45:00 PM

7/12/2004 7:45:00 PM

7/22/2004 2:48:00 AM

7/13/2004 3:46:00 AM

7/13/2004 3:46:00 AM

7/13/2004 3:46:00 AM

7/22/2004 2:48:00 AM

7/13/2004 3:46:00 AM

7/22/2004 2:48:00 AM

7/13/2004 3:46:00 AM

7/14/2004 11:1 5:00 PM

7/13/2004 3:46:00 AM

7/22/2004 2:48:00 AM

7/13/2004 3:46:00 AM

7/13/2004 3:46:00 AM

7/22/2004 2:48:00 AM

7/12/2004 7:45:00 PM

7/13/2004 3:46:00 AM

7/22/2004 2:48:00 AM

7/22/2004 1:52:00 AM

7/12/2004 8:30:00 PM

7/12/2004 8:30:00 PM

7/13/2004 2:45:00 AM

7/12/2004 8:30:00 PM

7/12/2004 8:30:00 PM

7/22/2004 1:52:00 AM

7/13/2004 2:45:00 AM

7/13/2004 2:45:00 AM

7/13/2004 2-45:00 AM

7/22/2004 1:52:00 AM

7/13/2004 2:45:00 AM

7/22/2004 1:52:00 AM

7/13/2004 2:45:00 AM

7/14/2004 10:34:00 PM

7/13/2004 2:45:00 AM

7/22/2004 1:52:00 AM

Anayte

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analyte
Type

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved
1 Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(ug/L)

2020

50.3

52200

42.2

501

455

2040

39.2

37.9

2080

40.7

38.9

50200

210

510

251

978

511

50300

525

5.19

516

50000

2030

54.2

49600

39.5

521

484

2030

40.9

38.8

2060

41.8

39.5

50000

207

501 •

245

967

503

50100

515

4.81

509

50000

Spike
Amount

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

' 1000

500

50000

500

5

500

50000

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500.

50000

Percent
Recovery

(%)

101

101

104

105

100

91

102

98

95 .

104

102

97

100

105

102

100

98

102

101

105

104

103

100

102

108

99

. 99

104

97

101

102

97

103

104

99

100

103

100

98'

97

101

100

103

96

102

100

Lower
Limit (%)

88

85

91

84

88

85

86

89

87

93

86

89

89

89

86

86

88

91

91

90

84

90

86

88

85

91

84

88

85

86

89

87

93

86 .

89

89

89

86

86

88

91

91

90

84

90

86

Upper
Limit
(%)

110

114

112

120

112

110

108

109

109

113

115

110

110

112

107

110'

110

111

111

110

114

110

11?

110

114

112

120

112

110

108

109

109

113

115

110

110

112

107

110

110

111 •

111

110

114

110

111

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

•pass

pass

pass

pass

pass

pass

' pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass.

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID
Sample
Analysis

Lot

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G2803B8

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

Analysis Date/Time

7/13/2004 2:45:00 AM

7/13/2004 2:45:00 AM

7/22/2004 1:52:00 AM

7/12/2004 8:30:00 PM

7/13/2004 2:45:00 AM

7/22/2004 1:52:00 AM

8/7/2004 5:23:00 AM

8/12/2004 9:59:00 PM

8/12/2004 9:59:00 PM

8/6/2004 7:42:00 PM

8/12/2004 9:59:00 PM

8/12/2004 9:59:00 PM

8/7/2004 5:23:00 AM

8/6/2004 7:42:00 PM

8/6/2004 7:42:00 PM

8/6/2004 7:42:00 PM

8/7/2004 5:23:00 AM

8/6/2004 7:42:00 PM

8/7/2004 5:23:00 AM

8/6/2004 7:42:00 PM •

8/12/2004 1:20:00 PM

8/6/2004 7:42:00 PM

8/7/2004 5:23:00 AM

8/6/2004 7:42:00 PM

8/6/2004 7:42:00 PM

8/7/2004 5:23:00 AM

8/12/2004 9:59:00 PM

8/6/2004 7:42:00 PM

8/6/2004 7:42:00 PM

8/6/2004 3:22:00 AM

8/9/2004 5:38:00 PM

8/9/2004 5:38:00 PM

8/4/2004 9:53:00 AM

8/9/2004 5:38:00 PM

8/9/2004 5:38:00 PM

8/6/2004 3:22:00 AM

8/4/2004 9:53:00 AM

8/4/2004 9:53:00 AM

8/4/2004 9:53:00 AM

8/6/2004 3:22:00 AM

8/4/2004 9:53:00 AM

8/6/2004 3:22:00 AM

8/4/2004 9:53:00 AM

8/13/2004 3:1 0:00 PM

8/4/2004 9:53:00 AM

8/6/2004 3:22:00 AM

Anayte

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analyte
Type

Total

Total

Total

Total -

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved •

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total •

Total .

Total

Total

Total

Total

Result
(ug'L)

1970

53.3

49800

39.6

511

485

2080

39.5

39.4

2110

40.8

39.9

51800

211

506

242

1050

521

53800

522

5.46

524

51700

2080

50

54300

40.8

516 .

525

1990

40.4

39.4

2070

43.4

40.3

50100

204

499

250

1020

503

51900

508

5.16

502

50600

Spike
Amount

2000

50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500

50000

2000

• 50

50000

40

500

500

2000

40

40

2000

40

40

50000

200

500

250

1000

500

50000

500

5

500

50000

Percent
Recovery

(%)

98

107

100

99

102

97

104

99

98

106

102

100

' 104

106

101

97

105

104

108

104

109

105

103 '

104

100

109

102

103

105

• 99

101

98

104

109

101

100

. 102

100

100

102

101

104

102

103

100

101

Lower
Limit (%)

68

85

91

84

88

85

B6

89

87

93

86

89

89

89

86

86

88

91

91

90

84

90

86

88

85

91

84

88

85

86

89

87

93

86

89

89

89

86

86

88

91

91

90

84

90

86

Upper
Limit
(%)

110

114

112

120

112

110

108

109

109

113

115

110

110

112

107

110

110

111

111

110

114

110

111

1.10

114

112

120

112

110 .

108

109

109

113

115

110

110

. 112

107

110

110

111

111

110

114

110

111

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D4K1S0000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000595C

D4K190000614C

D4K190000614C

D4K190000614C.

D4K190000614C

D4K1 9000061 4C

D4K190000614C

D4K1 9000061 4C

D4K190000614C

D4K190000614C

D4K190000614C

D4K190000614C

D4K190000614C

D4K190000614C

D4K1 9000061 4C

D4K190000614C

D4K190000614C

D4K190000614C

D4K190000616C

D4K190000616C

D4K190000616C

D4K1 9000061 6C

D4K190000616C

D4K290000241C

Sample
Analysis

Lot

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4K 190487

D4K 190487

D4K1 90487

D4K1 90487

D4K190487

D4K1 90487

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K190487

D4K1 90487

D4K190487

D4K190487

D4K 190487

D4K 190487

D4K 190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K 190487

D4K1 90487

D4K 190487

D4K190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K1 90487

D4K190487

D4K190487

Analysis Date/Time

8/4/2004 9:53:00 AM

8/4/2004 9:53.00 AM

8/6/2004 3:22:00 AM

8/9/2004 5:38:00 PM

8/4/2004 9:53:00 AM

8/6/2004 3:22:00 AM

11/23/200420:49

11/22/2004 19:36

11/23/200420:49

11/22/200419:36

11/22/2004 19:36

11/22/2004 19:36

' 11/23/200420:49

11/22/2004 19:36

11/23/200420:49

11/22/2004 19:36

11/22/200419:36

11/23/200420:49

11/22/2004 19:36

11/22/2004 19:36

11/23/200420:49

11/22/2004 19:36

11/22/2004 19:36

11/25/200411:53 '

11/29/2004 13:27

11/25/200411:53

11/29/2004 13:27

11/29/200413:27

11/29/2004 13:27

11/25/2004 11:53

11/29/200413:27

11/25/2004 11-53

11/25/2004 11:53

11/29/200413:27

11/25/2004 11:53

- 11/29/200413:27

11/29/2004 13:27

11/25/2004 11:53

11/29/2004 13:27

11/25/2004 11:53

12/1/2004 17:53

12/1/2004 17:53

12/1/2004 17:53

- 12/1/2004 17:53

12/1/2004 17:53

12/1/2004 20:52

Anayte

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Result
(ug'L)

2060

50.6

51500

44.1

508

481

2000

2040

53000

195

471

246

1050

486

53500

486-

• 488

52400

1920

50.8

53400

492

459

1930

2060

51800

203

491

250

998

505

52200

493

505

53700

2010

53.1

52300

506

491

40.9

41.7

42

42.2

41.6

40.5

Spike
Amount

2000

50

50000

40

500

500

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

40

40

40

40

40

40

Percent
Recovery

<%)

103

101

103

110

102

96

100

102

106

98

94

98

105

97

107

97

98

105

96

102

107

98

92

97

103

104

101

98'

100

100

101

104

99

101

107

100

106

105

101

98

102

104

105

105

104

101

Lower
Limit (%)

88

85

91

84

88

85

86

93

89

89

86

86

88

91

91

90

90

86

88

85

91

88

85

86

93

89

89

. 86 - .

86

88

91

91

90

90

86

88

85

91

88

85

89

87

86

89

84

89

Upper
Limit
(%)

110.

114

112

120

112

110

108

113

110

112

107

110

110

111

1.11

110

110

111

110

114

112

112

110

108

113

110

112

107

110

110

111

111

110

110

111

110

114

112

112

110

109

109

115

110

120

109

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

•pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

.pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D4K290000241C

D4K290000241C

D4K290000241C

D4K290000241C

D4K240000531C

D4K240000537C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000583C

D5C290000584C

D5C290000584C

D5C290000584C

D5C290000584C

D5C290000584C

D5C290000109C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

D5E040000197C

Sample
Analysis

Lot

D4K1 90487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K190487

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

Analysis Date/Time

12/1/200420:52

12/1/200420:52

12/1/200420:52

12/1/200420:52

11/30/2004 12:46

12/272004 17:48

3/31/20050:31

3/30/2005 16:16

3/31/20050:31

3/30/2005 16:16

3/30/2005 16:16

3/30/2005 16:16

3/31/2005 0:31

3/30/2005 16:16

3/31/20050:31

3/30/2005 16:16

3/30/2005 16:16

3/31/2005 0:31

3/30/200516:16

3/30/200516:16

3/31/20050:31

3/30/2005 16:16

3/30/2005 16:16

3/30/2005 22:06

3/30/2005 22:06

3/30/2005 22:06
1 3/30/200522:06

3/30/2005 22:06

3/29/2005 17:53

5/6/200521:59

5/6/200512:17

5/6/200521:59

5/6/2005 12:17

5/6/2005 12:17

5/6/200512:17

5/6/200521:59

5/6/200512:17

5/6/200521:59

5/6/200512:17

5/6/200512:17

5/6/200521:59

5/6/200512:17

5/6/200512:17

5/6/200521:59

5/6/200512:17

5/6/200512:17

Anayte

Arsenic

Beryllium

Cadmium

Thallium

Mercury

Mercury

• Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Mercury

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Analyte
Type

Total

Total

Total

Total .

Total

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Result
(ug'L)

41.3

•42.6

38.6

43.4

4.91

5.25

1960

2050

51900

205

495

247

1050

497

50200

499

503

48300

2020

53.1

50000

513

488

40.9

40.1

42.3

40.6

42.4

4.86

2030

2090

50800

200

487

245

1030

493

. 51400

498

497

52000

1980

52'.7

51700

498

471

Spike
Amount

40

40

40

40

5

5

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

40

40

. 40

. 40

40

5

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

Percent
Recovery

(%)

103

106

97

108

98

105

98

103

104

103

99

99

105

99

100

100

101

97

101

106

100

103

98

102

100

106

101 .

106

97

102

104

. 102

100

97

98

103

99

103

100

99

104

99

105

103

100

94

Lower
Limit {%)

87

86

89

84

85

85

86

93

89

89

86

86

88

91

91

90

90

86

88

85

91

88 '

85

89

87

86

89

84 .

85

86

93

89

89

86

86

88

91

91

90

90

86

88

85

91

88

85

Upper
Limit
(%)

109

115

110

120

114

114

108

113

110

-J12

107

110

110

.111

111

110'

110

111

110

114

112

112

110

109

109

115

110

120

114

108

113

. 110

112

107

. 110

110

111

111

110

110

.111

110

114

112

112

110

QC
; Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

' pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000223C

D5E040000643C

D5E040000643C

D5E040000643C

D5E040000643C

D5E040000643C

D5E040000644C

D5E040000644C

D5E040000644C

D5E040000644C

D5E040000644C

D5E090000233C

D5E090000238C

D5I220000492C

D5I220000237C

D5I220000527C

D5I220000193C

•D5I220000527C

D5I220000193C

D5I220000492C

D5I220000237C

D5I220000527C

D5I220000193C

D5I220000527C

D5I220000193C

D5I220000492C

D5I220000237C

D5I220000492C

•D5I220000237C

D5I220000492C

Sample
Analysis

Lot

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5I190220

D51 190220

D51 190220

D51 190220

D51 190220

D5I190220

D51 190220

D51 190220

D51 190220

D5I 190220

D5I190220

D51 190220

D5I190220

D51 190220

D5I190220

D51 190220

D5I190220

Analysis Date/Time

5/6/2005 19:51

5/6/200515:08

5/6/200519:51

5/6/200515:08

5/6/200515:08

5/6/200515:08

5/6/200519:51

5/6/200515:08

5/6/2005 19:51

5/6/2005 15:08

5/6/2005 15:08

5/6/2005 19:51

5/6/2005 15:08

5/6/2005 15:08

5/6/2005 19:51

5/6/2005 1 5:08

5/6/2005 19:51

5/9/2005 22:12

5/9/2005 22: 12

5/9/200522:12

5/9/200522:12

5/9/2005 22:12

5/9/2005 23:10

5/9/2005 23:10

5/9/2005 23:10

5/9/2005 23:10

5/9/200523:10

5/9/2005 17:51

5/9/2005 17:27

9/27/2005 17:29

9/26/200521:02

9/29/2005 2:27

9/27/200519:48

9/29/2005 2:27

9/27/200519:48

9/28/2005 2:55

9/28/2005 8:03

9/29/2005 2:27

9/27/2005 19:48

9/29/2005 2:27

9/27/2005 19:48

9/27/200517:29

9/26/200521:02

9/28/2005 2:55

9/28/2005 8:03

9/28/2005 2:55

Anayte

Aluminum

Barium

Calcium

Chromium

• Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Mercury

Mercury

Aluminum

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

"Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Result
("9'L)

2000

1960

50000

206

503

235

1020

507

50700

507

507

51000

1970

50.3

51300

508

483

40.5

39.4

42

39.4

40.9

39.5

37.5

38.9

38.2

40.9

5.03

4.96

2080

1910

40.3

40.4

40

38.4

2110

1980

44.5

41.5

39.5

38.8

51300

46200

196

195

492

Spike
Amount

2000

2000

50000

200

500

250

1000

500

50000

500

500

50000

2000

50

50000

500

500

40

40

40

40

40

40

40

40

40

40

5

5

2000

2000

40

40

40

40

2000

2000

40

40

40

40

50000

50000

200

200

500

Percent
Recovery

(%)

100

98

100

103

101

94

102

101

101

101

101

102

99

. 101

103

102

97

101

99

105

98

102

99

94

97

95

102

101

99

104

96

101

101

100

96

106

99

111

104

99

97

103

92

98

98

98

Lower
Limit (%)

86

93

89

89

86

86

88

91

91

90

90

86

88

85

91

88

85

89

87

86

89

84

89

87

86

89

84

85

85

86

86

89

89

87

87

93

93

86

86

89

89

89

89

89

89

86

Upper
Limit
(%)

108

113

110

112

107

110

110

111

111

110

110

111

110

114

112

112

110

109

109

115

110

120

109

109

115

110

120

114

114

108

108

109

109

109

109

113

113

115

115

110

110

110

110

112

112

' 107

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-6. Data Quality Assessment
Evaluation of Laboratory Control Sample (LCS) Results

B. GROUNDWATER

Lab Sample ID

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D51220000500C

D5I260000235C

D5I260000218C

D5I220000522C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220Q00237C

D5I220000527C

D5I220000193C

D5I220000492C

D5I220000237C

D5I220000492C

D5I220000237C

Sample
Analysis

Lot

D5M 90220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D51 190220

D5I190220

D5I190220

D51 190220

D5I190220

D5I190220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D51 190220

D5I190220

D5I190220

D5I190220

D51 190220

D5I190220

D5I190220

D5I1 90220

D51 190220

D5I1 90220

•D5I190220

D5I190220

D5I190220

D5I190220

Analysis Datemme

9/28/2005 8:03

9/28/2005 2:55

9/28/2005 8:03

9/27/200517:29

9/26/200521:02

9/28/2005 2:55

9/28/2005 8:03

9/27/200517:29

9/26/200521:02

9/28/2005 2:55

9/28/2005 8:03

9/23/200517:41

9/26/2005 17:52

9/26/2005 17:15

9/23/2005 18:53

9/28/2005 2:55

9/28/2005 8:03

9/27/2005 17:29

9/26/200521:02

9/28/2005 2:55

9/28/2005 8:03

9/28/2005 2:55

9/28/2005 8-03

9/27/200517:29

9/26/200521:02

9/29/2005 2:27

9/27/200519:48

9/28/2005 2:55

9/28/2005 8:03

9/28/2005 2:55

9/28/2005 8:03

Anayte

Cobalt

Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Mercury

Mercury

Mercury

Nickel

Nickel

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc '

Analyte
Type

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Dissolved

Total

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Result
(ug/L)

488

283

249

1040

938

496

484

50700

47300

499

495

4.97

4.95

4.92

5.08

493

482

52500

50100

2070

2000

52.2

50.9

52500

48500

45.5

42.7

501

497

472

461

Spike
Amount

500

250

250

1000

1000

500

500

50000

50000

500

500

5

5

5

5

500

500

50000

50000

2000

2000

50

50

50000

50000

. 40

.40

500

500

500

:500

Percent
Recovery

(%)

98

113

100

104

94

99

97

101

95

100

99

99

99

98

102

99

96

105

100

104

100

104

102

105

97

114

• 107 -

100

99

94

92

Lower
Limit (%)

86

86

86

88

88

91

91

91

91

90

90

85

85

85

85

90

90

86

86

88

88

85

85

91

91

84

84

88

88

85

85

Upper
Limit
(%}

107

110

110

110

110

111

111

111

111

110

110

114

114

114

114

110

110

' 111

111

110

110

114

114

112

112

120:

120

112

112

110.

110

QC
Acceptance

Criteria
Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
Fail = Percent recovery does not meet QC acceptance criteria (recoveries

Pass = Percent recovery wilhin QC acceptance criteria (recoveries are withi

QC = Quality Control

ire outside ol documented historical lab acceptance limits for a chemical).

im documented historical tab acceptance limits for a chemical).
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L 10041 40 18D

D3L1004140I8D

D3L1004M018D

D3L 10041 40 18D

03L10041401BD

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L 1004 1401 80

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414001D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L100414018D

D3L110408016D

D3L110408016D

D3L110408016D

D3L110408016D

D3L110408016D

03L110408016D

03L110408016D

D3L110408016D

D3L110408016D

03LI1 04080 16D

03L110408016D

D3L110408016D

D3L110408016D

03L110408016D

D3L110408016D

D3L110408016D

D3L110408016D

MS

D3L 10041 40 I8S

D3L 1004 140 IBS

D3L1004140I8S

D3L100414018S

D3L 10041 40 16S

D3L 10041 40 18S

D3LI00414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3LI00414018S

D3L100414018S

D3L100414018S

D3L100414001S

D3L100414018S

03L 1004 140 IBS

D3L 10041 40 18S

D3L100414018S

D3L100414018S

D3L 10041 40 18S

D3L100414018S

D3L100414018S

D3L100414018S

O3L11D4080I6S

D3L 11 04080 IBS

D3L110408016S

D3L 11 04080 16S

D3L110408016S

D3L 11 04080 IBS

D3L 11 04060 IBS

D3L110408016S

D3L110408016S

D3L1104080I6S

D3L110408016S

D3L 11 04080 IBS

D3L110408016S

D3L110408016S

D3L11040801BS

D3L1 10408016S

D3L11040801BS

Sample ID

USD

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-S8-0016-B

01-VBOU3.SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-001B-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

OI-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0028-A

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-B

01-VBOU3-SB-0016-8

01-VBOU3-SB-0016-B

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-EB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-S8-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-001&A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-OOI8-A

MS

D3L 10041 40 18S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414016S

D3L10CM14018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

03L100414001S

D3L100414018S

D3L1004I4018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

D3L100414018S

03L100414018S

D3L1I0408016S

D3L1 104080163

D3L110408016S

03L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

03L110408016S

D3L110408016S

D3L110408016S

D3L110408016S

DSL 11 04080 IBS

Lot ID Analyzed

MSD

D3L1004I4

D3L100414

D3L100414

D3L10C414

O3L100414

O3L100414

D3L100414

D3L100414

D3L100414

03L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

O3L100414

D3L110408

D3L1 10408

O3L1 10408

D3LI10408

D3LI10408

D3L1 10408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408.

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

MS

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

03L100414

D3L100414

D3L100414

D3L100414

D3L1004I4

D3L100414

D3L100414

D3L100414

D3L100414

03L1004I4

D3L100414

D3L100414

D3L1004I4

D3L100414

D3L100414

D3L100414

D3L100414

D3L11040B

D3L1 10408

D3L110408

D3L1 10408

D3L110408

D3L1 10408

D3L1I0408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

03L1 10408

D3L110408

D3L1 10408

MSD

12/29/200320.55

12/19/200313:12

• 12/19/2003 13:12

12/19/2003 13:12

12/19/2003 13:12

12/19/2003 13:12

12/29/2003 20:55

12/19/2003 13:12

12/19/200313:12

12/19/2003 13:12

12/29/2003 20:55

12/19/2003 13:12

12/29/2003 20:55

12/19/2003 13:12

12/19/20038:34

12/18/2003 16 32

12/19/2003 13:12

12/29/200320:55

12/19/2003 13:12

12/19/2003 13:12

12/29/200320:55

. 12/19/2003 13:12

12/19/200313:12

12/19/2003 13:12

12/28/200321:05

12/19/2003 19:09

12/19/2003 19:09

12/19/2003 19:09

12/19/2003 19:09

12/19/2003 19:09

12/28/200321:05

12/19/2003 19:09

12/19/20031909

12/19/2003 19:09

12/28/200321:05

12/19/2003 19:09

12/28/200321:05

12/19/2003 19:09

• 12/19/200319.09

12/28/200321.05

12/19/2003 19.09

MS

12/29/2003 20:51

12/19/2003 13:08

12/19/2003 13:08

12/19/2003 13:08

12/19/2003 13:08

12/19/2003 13:08

12/29/200320:51

12/19/2003 13:08

12/19/2003 13 08

12/19/20031308

12/29/200320:51

12/19/2003 13.08

12/29/200320.51

12/19/2003 13:08

12/18/2003 15:28

12/18/2003 16.30

12/19/20031308

1209/2003 20-51

12/19/2003 13:08

12/19/2003 13:08

12/29/200320:51

12/19/2003 13:08

12/19/2003 13:08

12/19/2003 13:08

12/28/200321:01

12/19/2003 19.04

12/19/2003 19:04

12/19/2003 19.04

12/19/2003 19.04

12/19/2003 19.04

12/28/200321:01

12/19/2003 19:04

12/19/2003 19:04

12/19/2003 19:04

12/28/200321:01 .

12/19/2003 19:04

12/28/200321:01

12/19/2003 19:04

12/19/2003 19:04

12/28/200321:01

12/19/2003 19.04

Anayte

Aluminum

Antimony

Arsenic

Barium

Beiylllum

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Analyle Type

Total

Total

Total

Total

Total

Total'

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total'

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

. Total .

Total

Total

Total

Total

Total

Total

Total

Total

Total

..Total

Result (mg/kg)

MSD

35400 i mg/kg NCMSB

16.3 | mg/kg ;

200 - mg/kg :

1600 i mg/kg NCMSB

4.69 ! mg/kg •

4.46 mg/kg!

17700 mg/kg

26.2 1 mg/kg |

54.7 mg/kg

38.6 j mg/kg :

21600 | mg/kg NCMSB

54.2 j mg/kg ;

9160 • mg/kg:

392 i mg/kg NCMSB

0.807 ! mg/kg : *

0.286 mg/kg

49.6 mg/kg

6290 mg/kg

N *

188 ' mg/kg j

4.97 i mg/kg .

7090 ! mg/kg ;

179 i mg/kg;

91.5 jmg/kgi '

92.9 j mg/kg j

15700 ! mg/kg

22.4 i mg/kg

NCMSB

189 | mg/kg |

317 I mg/kg ;

4.63 ! mg/kg I

4.59 j mg/kg

7840 ! mg/kg

31.3 ! mg/kg

49.6 | mg/kg

58.8 | mg/kg

14400 | mg/kg

72.4 1 mg/kg

NCMSB

NCMSB

N

7180 ; mg/kg j

237 | mg/kg I

50.5 : mg/kg )

7680 • mg/kg ;

196 : mg/kg \

MS

30800 ': NC MSB

17.4 1

193

1630 NC MSB

4.31 |

4.25 1 '

17900 j

23.7 j

50.8 |

35.6 |

19100

51.9

NCMSB

8280

340

0.653

0.516

NCMSB

N

N

46.7 j

5870 !

182 |

4.69 j

7180 i

173 j

83.8

83.7

15300

N

NCMSB

•22.71

189 |

307 i

4. 65

4.6

7980 |

30.9 I

49.5 |

72.4 ! NC MSB

13300 |NC MSB

76.8 | N

7060

251

50.6 !

7510 !

196 i

RPD (%)

13.90%

6.53%

3.56%

t.86%

8.44%

4.82%

1.12%

10.02%

7.39%

8.09%

12.29%

4.34%

10.09%

14.21%

21.10%

57.36%

6.02%

6.91%

3.24%

5.80%

1.26%

3.41%

8.78%

10.42%

2.58%

1.33%

0.00%

3.21%

' 0.43%

0.22%

1.77%

1.29%

0.20%

20.7.3%

7.94%

5.90%

1.69%

5.74%

0.20%

3.24%

0.00%

uu
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

fall

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L110408016D

03L110408016D

D3L110408016D

D3L110408016D

D3L110408016D

D3L110408001D

D3L110408016D

D3L190390004D

D3L190390004D

0311003900040

D3L190390004D

D3L190390004D

D3L190390004D-

D3L190390004D

03L190390004D

D3L190390004D

D3L190390004D

D3L190390004D

D3L190390004D

O3L190390004D

D3L190390004D

D3L19039D004D

D3LI90390019D

D3L190390004D

D3L190390004D

03L190390004D

D3L190390004D

D3L190390004D

MS

D3L110408016S

D3L11040S016S

D3L110408016S

D3L110408016S

D3L110408016S

D3L11CM08001S

D3L11040801GS

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

03L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

O3L190390004S

D3L1 903900 19S

D3L190390004S

D3L190390004S

03L190390004S

D3L190390004S

D3L190390004S

Sample ID

MSD

01-VBOU3-SB-0018-A

01-VBOU3-SB-0016-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0018-A

01-V8OU3-SB-0020-A

01-VBOU3-SB-0018-A

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027TB

01-VBOU3-SB-0009-C

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

MS

D3L1I0408016S

D3L1104&8016S

•O3L 11 04080 166

D3L110408016S

D3LI10408016S

D3L110408001S

D3L110408016S

D3L190390004S

O3L190390004S

D3LI90390004S

D3L190390004S

D3U90390004S

O3L190390004S

D3L190390004S

D3L.190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L190390004S

D3L1903900045

D3L190390019S

D3L190390004S

D3L190390004S

D3L190390004S •

D3L190390004S

D3L190390004S

Lot ID • . • Analyzed

MSD

D3L1 10408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L1 90390

D3L 190390

03L190390

D3L190390

D3L190390

D3L 190390

D3L 190390

D3L190390

D3L190390

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L190390

D3L190390.

.MS

D3L1 10408

D3L1 10408

D3LI1040B

D3L110408

D3L1 10408

D3L110408

D3L110408

D3L190390

D3L190390

D3L1 90390

03L 190390

031190390

03L190390

03L190390

03L 190390

D3L190390

03L190390

03L190390

D3L190390

DSL 190390

D3L 190390

D3L 190390

D3U 190390

D3L190390

D3L 190390

D3L190390

D3L190390

D3L190390

MSD

12/19/2003 19:09

12/28/2003 21. 05

12/19/2003 19.09

12/19/20031909

12/19/2003 19:09

12/18/20038.56

12/18/2003 16.52

12/30/20030:36

12/23/20030:15

12/23/20030:15

•12/23/20030:15

12/23/20030.15

12/23/20030.15

12/30/20030.36

12/23/20030:15

12/23/20030:15

12/23/2003 0:15

. 12/30/20030.36

12/23/20030:15

12/30/20030.36

12/23/20030:15

12/23/200314:56

12/27/200321:26

12/23/20030:15 .

12/30/20030:36

. 12/23/20030:15

1203/20030:15

12/30/2003 0:36

MS

12/19/2003 19.04

12/28/2003 21.01

12/19/2003 19.04

12/19/2003 19:04

12/19/2003 19:04

12/17/2003 17:40

12/18/2003 16:50

12/30/20030.32

12/23/20030:11

12/23/20030:11

12/23/20030.11

12/23/20030:11

12/23/20030.11

12/30/20030.32

12/23/20030:11

12/23/20030:11

12/23/20030:11

12/30/2003 0:32

12/23/20030:11

12/30/2003 0:32

12/23/20030:11

12/23/2003 14:50

12/27/200321:24

12/23/20030:11

12/30/2003 0:32

12/23/20030:11

12/23/20030:11

12/30/20030:32

Anayte

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Mercury

Aluminum

Anlimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper -

Iron

Lead

Magnesium

Manganese

'Mercury

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Analyte type

Total

' Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result [mg/kg)

MSD

4.75 mg/kg ,

4530 mg/Vg •

184 < mg/kg

73.2 mg/kg ,

80.6 mg/Xg •

0.781 mg/kg

0.748 mg/kg :

34000 mg/kg NCMSB

17.5 mg/kg •

206 ! mg/kg !

528 mg/kg ;

5.3 mg/kg

5.34 mo/kg ;

20100 'mg/kg,

35 j mg/kg |

59.4 I mg/kg |

88.5 I mg/kg

23400 ; mg/kg

203 I mg/kg

9230 ! mg/kg

549 ' mg/kg

0.853 . mg/kg

NCMSB

N-

NCMSB

0.883 ! mg/kg 1

57.9 ! mg/kg j

7750 ; mg/kg i

201 'mg/Vg

5.86 \ mg/kg

5580 i mg/kg

MS

4.81

4710 .

184

VoV.j
80.7

0.787 |

0.769 i

36000 NCMSB

17.3 i

208 ;

456

5.37

5.27

18600

34

S9.6 |

90.6

26500 NCMSB

93.5

9790

458 NCMSB

0.886 ;

088

57.4

7750

202

5.87 |

5790 |

RPD (%)

1.26%

3.90%

0.00%

3.19%

0.12%

0.77%

2.77%

5.71%

1.15%

0.97%

14.63%

1.31%

1.32%

7.75%

2.90%

0.34%

2.35%

12.42%

73.86%

5.89%

18.07%

3.80%

0.34%

0.87%

0.00%

0.50%

0.17%

3.69%

ut
Acceptanco

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

(all

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

USD

D3L190390004O

D3L190390004D

D3L190390004O

O3L190405016D

D3L190405016D

D3L190405016D

D3L190405016D

D3L1904D5016D

D3L190405016D

D3L190405016D

D3L1904050I6D

D3L190405016D

D3L1904050I6D

D3LI 904050 16D

D3L190405016D

D3L190405016D

D3L19040S016D

D3L190405016D

D3L19040S016D

D3L190405016D

D3L190405016D

D3L190405016D

D3L190405016D

D3L190405016D

D3I.190405016D

D3L1 904050 16D

D3L190419001D

D3L 1904 1900 10

D3L190419001D

D3L19041900ID

D3L190419001D

D3L190419001D

D3L1904I9001D

O3L 1904 1900 ID

D3L190419001D

D3L 1904 1900 ID

D3L 1904 1900 ID

D3L 1904 1900 ID

D3L190419001D

D3L19041900ID

D3L19041900ID

MS

D3L190390004S

D3L190390004S

D3Ut903900MS

D3L190405016S

D3L190405016S

D3L190405016S

D3L1 904050 16S

D3L19P405016S

DSL 1 904050 16S

D3L190405016S

D3L190405016S

D3L19040S016S

D3L1 904050 16S

D3L190405016S

D3L190405016S

D3L190405016S

D3L19040S016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L1904050I6S

D3L190405016S

D3L190405016S

D3L190419001S

D3L 1904 1900 IS

D3L190419001S

D3L 1904 1900 IS

D3L190419001S

D3L190419001S

D3L19MI9001S

D3L190419001S

D3L 19041 900 1S

D3L 19041 900 1S

D3L 1904 1900 IS

D3L 1904 1900 IS

D3L190419001S

D3L190419001S

D3L190419001S

Sample ID

USD

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB-0027-B

01-VBOU3-SB,0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-S8-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB.OD07-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-O

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

01-VBOU3-SB-0007-D

OI-VBOU3-SB-0007-D

01-VBOU3.SB-0007-D

Ot-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB:0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

OI-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-V8OU3-SB-0004-A

OI-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

MS

D3L190390004S

D3L190390004S

03L190390004S

D3L190405016S

D3L190405016S

D3L190405016S

D3L1 904050 I6S

D3L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

03L190405016S

03L190405016S

D3L190405016S

D3L190405016S

D3L190405016S

D3L19040S016S

D3L190405016S

03L190405016S

D3L190405016S

03L190405016S

D3L190405016S

D3L190405016S

D3L1904050I6S

D3L190405016S

D3L190419001S

' D3L19041900IS

D3L 1904 1900 IS

D3L 1904 1900 IS

D3U90419001S

D3L19041900IS

D3L190419001S

D3L 1904 1900 IS

D3L190419001S

D3L 1904 1900 IS

D3L1 9041 9001 S

D3L1 9041 900.1 S

D3L190419001S

D3L1904I9001S

D3L190419001S

Lot ID Analyzed

MSD

D3L190390

D31 190390

D3L 190390

D3L19040S

D3L190405

O3L 190405

D3L 190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L1 90405

D3L1 90405

D3L 190405

D3L 190405

DSL 190405

D3L190405

D3L 190405

D3L 190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190419

D3L190419

D3L1904I9

D3L190419

D3L190419

D3L190419

D3L190419

.D3L1904I9

D3I.1904I9

D3L190419

D3L1904I9"

D3L190419

O3L190419"

D3L190419

D3L190419

MS

D3L190390

D3L 190390

D3L190390

D3L190405

D3L 190405

D3L1 90405

D3L190405

D3L190405

D3L190405

D3L 190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

03L190405

D3L190405

D3L 190405

D3L190405

03L 190405

D3L190405

D3L190405

D3L190405

03L190405

D3L190405

D3L190405

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L1904I9

D3L190419

D3L1904I9

03L1904I9

D3L190419

.D3LI904I9

D3L190419

MSD

12/23/20030.15

12/23/20030.15

12/23/20030:15

12/30/2003 4:49

12/23/2003 20:58

12/23/200320:50

12/23/2003 20:58

12/23/200320:58

12/23/2003 20.58

12/30/20034:49

12/23/2003 20.58

12/23/200320:58

12/23/2003 20:58

12/30/2003 4 49

12/23/200320:58

12/30/20034.49

12/23/2003 20.58

12/23/2003 16.30

12/33/2003 20:58

12/30/2003 4:49

12/23/200320.58

. 12/23/2003 20:58

12/30/2003 4:49

12/23/200320:58

12/23/2003 20:58

12/28/2003 0:09

1/5/2004 1.21

12/30/2003 18:28

12/30/2003 18:28

12/30/2003 18:28

12/30/2003 18:28

12/30/2003 18:28

1/5/2004 1:21

.12/30/2003 18:28

12/30/2003 18:28

1200/200318:28

1/5/2004 1:21

. 12/30/2003 18:28

1/5/2004 1:21

12/30/2003 18:28

12/31/2003 12:20

MS

12/23/20030:11

12/23/20030:11

12/23/20030:11

12/30/20034:45

12/23/2003 20:53

12/23/200320:53

12/23/2003 20:53

12/23/2003 20:53

12/23/2003 20:53

12/30/20034:45

12/23/2003 20:53

12/23/2003 20:53

12/23/2003 20:53

12/30/20034:45

12/23/2003 20:53

12/30/2003 4:45

12/23/200320:53

12/23/2003 16:24

12/23/200320:53

12/30/20034:45

12/23/2003 20:53

12/23/2003 20:53

12/30/2003 4:45

12/23/2003 20:53

12/23/2003 20:53

12/28/2003 0:04

1/5/2004 1-16

12/30/2003 18:24

12/30/2003 18:24

- 12/30/2003 18:24

12/30/2003 18:24

12/30/2003 18:24

1/5/2004 1:16

12/30/2003 18:24

12/30/2003 1.8:24

12/30/2003 18:24

1/5/2004 1:16.

• 12/30/2003 18:24

1/5/2004 1:16

12/30/2003 18:24

12/31/2003 12:19

Anayte

Thallium

• Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury •

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt .

Copper

Iron

Lead .

Magnesium

Manganese

Mercury .

Analyte Type

Total '

• Total

Total

Total

Total ' '

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Tolal

Total .

Tolal

Tolal

Total '

Total

Total . .

Total

Total

Total

Total

Tolal

Total

Total

Tolal

Tolal

Total

Total ' .

Total '.

Total

. Tolal

Tolal '

Tolal

Tolal

Tolal :

Result (mg/kg)

MSD

190 ; mg/kg I

101 } mg/kg;

186 jmg/Vg;

26000 j mg/kg ! NC MSB

20.4 ! mg/kg j

207 ; mg/kg j

359 : mg/kg ;

5.16 ; mg/kg:

294 i mg/kg f NC MSB

10400 i mg/kg i N

35.3 | mgfkg j

54 • I mg/kg i

115 'mg/kg!

22500 i mg/kg |NC MSB

82 .4 ! mg/kg :

8840 : mg/kg ;

364 I mg/kg i NC MSB

0.829 ; mg/kg 1

58.4 j mg/kg |

8850 j mg/kg •

199 jmg/Vg j

6.1 i mg/kg |

6050 . ! mg/kg |

195 j mg/kg i

92 ;mtj/kgj .

3470 i mg/kg • NC MSB

12200 j mg/kg j NC MSB

.26.8 . ' mg/kg i

209 ; mg/kg |

426 i mg/kg ;

4.84 ! mg/kg !

9.28 j mg/kg I

12000 ; mg/kg;

28.8 i mg/kg '

51 j mg/kg;

4B2 '. mg/kg ! NC MSB

16900 ! mg/kg ' NC MSB

383 | mg/kg ; N

. 6960 | mg/kg }

269 : mg/kg i

0.941 ; rng/Vg ;

MS

191

104

166 | N

25100 j NC MSB

20.8 •

211 !

364

5.17 i

271 JNCMSB

11000 i N

34.7 i

54.6 i

130 | N

21900 j NCMSB

88.4 |

8780 j

407 j NC MSB

0.8 i

58.7 j

8700 !

203 !

6.32 j

5850 i

199 j

90.3 !

3470 j NC MSB

11100 NCMSB

29.2 i

210 j

370 i ' .

4.9 ; .

9.51 ;

11300 i .

29.5 i .

51.7 1

537 i NC MSB

14000 : NC MSB

352 ! . N

6910 !

243 j

0.952 |

RPD (•/.)

0.52%

2.93%

.11.36%

3.52%

1.94%

1.91%

1.38%

0.19%

8.14%

5.61%

1.71%

1.10%

12.24%

2.70%

7.03%

0.68%

11.15%

3.56%

0.51%

t.71%

1.99%

3.54%

3.36%

2.03%

1.87%

0.00%

9.44%

8.57%

0.48%'

14.07%

'1.23%

2.45%

6.01%

2.40%

1.36%

10.79%

18.77%

8.44%

0.72%

10.16%

1.16%

lit.
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

' pass

pass

pass.

pass

pass'

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L190419001O

D3L190419001D

D3L190419001D

D3L190419001D

D3L 19041 900 1D

D3L190419001D

D3L190419001D

D3L190419001D

D3L190461009D

03L190461009D

D3L19046I009D

D3L19046I009D

03L1904ei009D

03L 19046 10090

D3L190461009D

D3L1904S1009D

D3L190461009D

D3L190461009D

D3L190461009D

DSL 1 9046 1009D

D3L190461009D

D3L190461009D

D3L190461009D

D3L190461009D

D3L190461009D

D3L190481009D

O3L190461009D

O3L190461009D

03L190461009D

D3L190461009D

D3L190461009D

MS

D3L190419001S

D3L190419001S

D3L 1904 1900 IS

D3L190419001S

D3L190419001S

O3L 1904 1900 IS

D3L190419001S

D3L190419001S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3LI90461009S

D3L190461009S

D3L1904S1009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L1904610D9S

Sample ID

MSD

01-VBOU3-SB-0004.A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0004-A

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOUJ-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026.B

01-VBOU3.SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0025-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3rSB-0026-8

OI-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

01-VBOU3-SB-0026-B

MS

D3U90419001S

D3L 1904 1900 IS

D3L190419001S

D3L 1904 1900 IS

D3L190419001S

D3L190419001S

D3L 1904 1900 IS

D3L 1904 1900 IS

D3L19046I009S

D3L190461009S

D3L19046I009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3L190461009S

D3I.190461009S

D3L190461009S

D3L190461009S

03L190461009S

D3L190461009S

D3L190461009S

Lot ID Analyzed

MSD

D3L190419

D3L190419

D3LI90419

D3L190419

D3L190419

D3L190419

D3L1904I9

O3L1904I9

D3L190461

D3L190461

DSL 190461

D3L1 90461

D3L 190461

D3L 190461

D3L190461

03L190461

DSL 190461

D3L 190461

D3L190461

D3L19046I

D3L190461

D3L 190461

D3L190461

03L190461

D3L190461

D3L190461

D3L190461

D3L190461

D3L190461

D3L190461

D3L 190461

MS

D3L190419

0311 904 19

D3L190419

D3L190419

D3L19D419

D3L190419

D3L190419

D3L190419

D3L 190461

DSL 19M61

D3LI9046I

D3L190461

D3L 190461

D3L190461

D3L190461

D3L1 90461

D3L1 90461

D3L1 90461

D3L 190461

D3L 190461

03L 190461

D3L 190461

D3L 190461

D3L190461

D3L190461

D3L1 90461

D3L190461

031190461

D3L190461

D3L190461

D3L190461

MSD

12/30/2003 18:28

1/5/2004 1:21

12/30/2003 18.28

12/30/2003 16:28

1/5/2004 1.21

12/30/2003 18 .28

12/30/20031828

1/5/2004 1:21

1/5/2004 7:28

12/31/200322:28

12/31/200322:28

12/31/20032228

12/31/20032228

12/31/20032228

1/5/2004 7:28

12/31/2003 22:28

1201/200322:28

12/31/2003 22.28

1/5/2004 7:28

12/31/200322:28

1/5/2004 7:28

12731/2003 22:28

12/31/2003 14:08

12/31/200322:28

1/5/2004 7:28

12/31/200322:28

. 12/31/200322:28

1/5/2004 7:28

12/31/200322:28

12/31/2003 22:28

1/5/S004 7:28

MS

12/30/2003 18:24

1/5/2004 1:16

12/30/2003 18:24

12/30/2003 18:24

1/5/2004 1.16

12/30/2003 18:24

12/30/2003 18:24

1/5/2004 1:16

1/5/2004 7:24

12/31/2003 22.23

12/31/2003 22:23

12/31/200322.23

12/31/200322.23

12/31/2003 22:23

1/5/2004 7:24

12/31/2003 22:23

12/31/2003 22:23

12/31/2003 22:23

1/5/2004 7.24

12/31/2003 22:23

1/5/2004 7:24

12/31/2003 22:23

12/31/2003 14:06

12/31/200322:23

1/5/2004 7:24

12/31/200322:23

12/31/2003 22:23

1/5/2004 7:24

12/31/2003 22:23

12/31/2003 22.23

1/5/2004 7:24

Anayte

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Coball

Copper

Iron

Lead

Magnesium

Manganese

.Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Anolyte Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Tolal

Tola!

Total

Total

Total

Total

Tolal

Tolal

Total

Total

Tolal

Total

Total

Total

Total

Tolal

Total

Tolal

Result (mglkg)

MSD

55.1 I mg/kg j

6120 'mg/kg;

196 mg/kg

9.08 mg/kg '

5080 mg/kg ;

182 'mg/kg'

70.6 mg/kg .

4 1 1 mg/kg

40900 mg/kg

NCMSB

NCMSB

17.6 mg/kg

192 mg/kg

310 mg/kg

.5.65 mg/V.g '

5.02 mg/kg j

12300 | mg/kg!

37 i mg/kg i

56.6 ' mg/kg j

45.3 | mg/kg

29200 | mg/kg NCMSB

101 '• mg/kg |

9660 I mg/kg j

774 | mg/kg NCMSB

0.789 ' mg/kg

58.2 ! mg/kg j

7020 j mg/kg

193 [ mg/kg i

5.34 I mg/kg

5580 ! mg/kg i

184 i mg/kg

102 'mg/kg

138 ! mg/kg i

MS

55.7

6050

196

8.73

5100

185

72.8

424

30100

NCMSB

NCMSB

16.9

187 ;

337

5.5

5.57 |

10500 |

34.7 i

55.7 j

46.1 |

22100 NCMSB

110 i

8670 [

603 NCMSB

0.802

56.6

6950 |

188 !

5.11

5160

180

89.2 |

149 !

RPD (%)

1.08U

1.15%

0.00%

3.93%

0.39%

1.63%

3.07%

3.11%

30.42%

4.061S

2.64%

8.35%

2.69%

10.39%

15.79%

6.42%

1.60*

1.75%

27.68%

8.53%

10.80%

24.84%

1.63%

2.79%

1.00%

2.62%

4.40%

7.82%

2.20%

13.39%

7.67%

uu
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

fall

pass

pass

pass

pass

pass

pass

pass

pass

pass

(all

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L190464018O

D3L1 904640 18D

D3L190464018D

03L19046401SD

D3LI 904640 18D

D3LI904640I8D

D3L1904640I8D

D3L1 904640 18D

D3L190464018D

D3L190464018D

D3L190464018D

O3L 1904640 180

D3L190464018D

D3L190464018D

D3L190464018D

D3L190464018D

D3L190464018D

D3L190464018D

D3L1 9046401 8D

D3L190464018D

D3L190464018D

D3L190464018D

D3L190464018D

MS

D3L190464018S

D3L190464018S

D3L1904640I8S

03L 1904640 IBS

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L1 9046401 8S

D3L190464018S

D3L190464015S

D3L1 904540 18S

D3L1 9046401 8S

D3L1 904 6401 8S

D3L190464018S

03L1 904640 18S

D3L190464018S

D3L190464018S

D3L1 904640 IBS

D3L190464018S

Sample ID

MSD

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

OI-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-V8OU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

01-VBOU3-SB-0023-A

MS

D3L190464018S

03L190464018S

03L190464018S

D3L 19046401 8S

D3L190464018S

D3L190464018S

D3L190464018S

D3U90464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

03L190464018S

D3L190464018S

D3L190464018S

D3L190464016S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

D3L190464018S

Lot ID . Analyzed

MSD

D3L 190464

D3L 190464

D3L190464

D3L190464

D3L190464

D3L190464

D3L 190464

D3L190464

DSL 190464

D3L190464

D3L190464

D3L190464

D3L190464

D3L 190464

D3L190464

D3L190464

D3L 190464

D3L190464

D3LI90464

DSL 190464

D3L 190464

D3L190464

D3L1 90464

MS

D3L190464

D3L 190464

D3L190464

03L190464

D3L 190464

D3L190464

D3L190464

D3L190464

D3L 190464

D3L 190464

D3L190464

D3L1 90464

03119046-1

D3L190464

D3L 190464

D3L 190464

D3L 190464

D3L 190464

03L 190464

D3L19D464

DSL 190464

D3L 190464

D3L 190464

MSD

1/5/2004 6:00

1/1/2004 1:13

1/1/2004 1.13

1/1/2004 1:13

1/1/2004 1:13

1/1/2004 1:13

1/5/2004 6:00

1/1/2004 1:13

1/1/2004 1:13

1/1/2004 1:13

1/5/2004 6:00

1/1/2004 1:13

1/5/2004 6:00

1/5/2004 6:00

1/1/2004 1:13

1/5/2004 6:00

1/1/2004 1:13

1/1/2004 1:13

1/5/2004 6:00

1/1/2004 1:13

1/1/2004 1:13

1/5/2004 6:00

12/31/2003 15:09

MS

1/5/20045:55

1/1/2004 1:09

1/1/2004 1:09

1/1/2004 1.09

1/1/2004 1:09

1/1/2004 1:09

1/5/2004 5:55

1/1/2004 1:09

1/1/2004 1:09

1/1/2004 1:09 .

1/5/2004 5:55

1/1/2004 1:09

1/5/2004 5:55

1/5/2004 5:55

1/1/2004 1:09

1/5/2004 5:55

1/1/2004 1:09

1/1/2004 1:09

1/5/2004 5:55

1/1/2004 1 :09

1/1/2004 1 :09

1/5/2004 5:55

12/31/2003 15:07

Anayte

Aluminum

Antimony

Arsenic

Barium

Sery Ilium

Cadmium

Calcium .

Chromium

Cobalt

Copper

. Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver .

Sodium

Thallium

Vanadium

Zinc

Mercury

Analyte Type

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result (mg/kg)

MSD

22100 i mg/kg: NC MSB

19.5 I mg/kg '

197 | mg/kg'

260 i mg/kg :

5.08 i mg/kg ;

4.82 ! mg/kg ]

10700 i mg/kg :

33.9 1 mg/kg j

52.4 ! mg/kg !

53.6 j mg/kg j

14500 i mg/kg j NC MSB

88.7 | mg/kg :.

7370 | mg/kg i

285 ] mg/kg i NC MSB

57.6 ; mg/kg !

6340 ! mg/kg;

203 j mg/kg : •

5.2 i mg/kg ;

4750 f mg/kg (

193 jmg/Vg:

83 | mg/kg '

114 | mg/kg i N

0.774 i mg/kg ;

MS

29400 | NC MSB

19.2 i

194 i

299 I

5.17 !

4.66 I

12000 '

37.7 |

53.5 i

53.3 j

19600 JNC MSB

83.4 !

8810 i

342 | NC MSB

58.6 !

7350 i

199. |

5.24 !

5110 I

189 I

94.1 |

135 :

0.765 .! .

RPD (%)

28.35%

1.55%

1.53%

6.56%

1.76%

2.95%

11.45%

10.61%

2.08%

0.56%

29.91%

6.16%

17.80%

18.18%

1.72%

14.76%

1.99%

0.77%

7.30%

2.09%

12.54%

16.87%

1.17%

uu
Acceptance

Criteria

tall

pass

pass

pass

pass

pass

pass

pass

pass

pass

loll

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

* RPD !• outeido percent contiol Lrnto.

H - Spiked recovery outvde OC confrof limit*.

NC MSB = Not calculated. Porerrt ump!» concentration* pwtar than bur tonoi tho f pi tod amount*.

NA = QC Bcc*ptanc* critsria not evaluated. Matrn cpiVo and Matrix nplk* dupScato could not b* compered.

Pau = R«blh>* Percent Difference (RPD) it whin QC acceptance ctiteria (RPD<20*).

QC = Quality Control

OB parent vampl* concentration • 4 tmes [he spike amount.
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L110408021D

D3L110408021D

D3L1 1040802 ID

D3L110408021D

D3L110408021D

D3L11040802ID

D3L110408021D

D3L110408021D

D3L110408021O

D3L110408021D

D3L110408021D

H3L 11 040802 1D

D3L 11 040802 ID

D3L110408021D

D3L11040B021D

D3L111M08021D

D3L110408021D

D3L1I0408021D

D3L110408021D

D3L110408021D

03L11040B021D

D3L110408021D

D3L 19039002 ID

D3L190390021D

D3L 19039002 ID

D3L190390021D.

D3L190390021D

D3L190390021D

D3L1 9039002 1D

D3L19039Q021O

D3L1 9039002 1D

D3L190390021D

D3L190390021D

D3L190390021D

D3L190390021D

D3L190390021D

D3L 19039002 ID

D3L 19039002 ID

D3L 19039002 ID

D3L190390021D

D3L190390021D

MS

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L 11 040802 IS

D3L110408021S

D3L110408021S

DSL 11 040802 IS

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L1 10408021 S

D3L110408021S

D3L110408021S

D3L110408021S

D3L1 90390021 S

D3L190390021S

D3L 19039002 IS

D3L190390021S

D3L190390021S

D3L190390021S

D3L 19039002 IS

D3L1 9039002 1S

D3L190390021S

D3L 19039002 IS

D3L190390021S

D3L 19039002 IS

D3L 19039002 IS

D3L190390021S

D3LI90390021S

D3L1 9039002 1S

D3L190390021S

D3L 19039002 IS

D3L190390021S

Sample ID

MSD

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN.0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01.VBOU3-RIN.Q002

01-VBOU3-RIM-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0002

01-VBOU3-RIN-0003

01-VBOU3.RIN-0003

OI-VB.PU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-.VBOU3-RIN-0003

01-VBOU3-RIN-0003

01.-VBOU3-RIM.-0003

01-VBOU3-RIN-0003.

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

.01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

MS

D3L110408021S

D3L110408021S

D3L11040B021S

D3L110406021S

D3L110408021S

D3L110408021S

D3L110408021S

O3L110408021S

D3L 11 040802 IS

D3L110408021S

D3L 11 040802 IS

D3L110408021S

D3L 11 040802 IS

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S

D3L110408021S .

D3L110408021S .

D3L110408021S

D3L110408021S

D3L110408021S

D3L190390021S

D3L190390021S

D3L 19039002 IS

D3L190390021S .

D3L 19039002 IS

D3L190390021S

D3L 19039002 IS

D3L19039Q021S

D3L1 9039002 1S

D3L 19039002 IS"

D3L1 9039002 1S

D3L 19039002 IS .

D3L1903.90021S .

D3L190390021S

D3L190390021S

D3L 19039002 IS

D3L1 90390021 S

D3L 19039002 IS

D3L 19039002 IS

Lol ID

MSD

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408.

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L1 10408

D3L1 10408

D3L190390

03L190390

D3L190390

D3L190390

D3L 190390

D3L 190390

D3L1 90390

D3L1 90390

D3L190390

D3L 190390

D3L190390

D3L190390

P3L 190390

D3L190390

D3L 190390

D3L190390

D3L 190390

D3L190390

D3L190390

MS

D3L1 10408

D3L1 10408

D3L110408

D3L1 10408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L1 10408

D3LI10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L 190390

D3L190390

D3L190390

D3L1 90390

D3L 190390

D3L190390

D3L 190390

D3L19039P

D3L190390

D3L1 90390

D3L190390

D3L190390

D3L 190390

D3L 190390

Analyzed

MSD

12/22/20031502

12/19/2003 3.22

12/19/2003 3:22

12/16/2003 11:43

12/19/2003 3:22

12/19/2003 3:22

12/22/2003 15:02

12/16/200311.43

12/16/2003 11:43

12/16/2003 11:43

12/22/2003 15:02

12/16/200311.43

12/22/2003 15:02

12/16/200311:43

12/16/200311.43

12/22/200315:02

12/16/200311:43

. .12/16/2003 11:43

12/22/2003 15:02

12/19/2003 3:22

12/16/2003 11:43

12/16/200311:43

12/29/2003 7:48

12/24/20036:34

12/24/20036:34

12/23/2003 17:33

12/24/20036:34

12/24/20036:34

.12/29/20037:48

' 12/23/2003 17:33

12/23/2003 17:33

12/23/2003 17:33

12/29/2003 7:48

12/23/200317:33.

. .12/29/2003 7:48

.12/23/2003 17:33

12/23/2003 17:33

12/29/2003 7:48

12/23/200317:33

12/23/2003 17.33

. 12/29/2003 7:48

MS

12/22/2003 14:58

12/19/2003 3.19

12/19/20033.19

12/16/2003 11:38

12/19/2003 3:19

12/19/2003 3:19

12/22/2003 14:58

12/16/2003 11:38

12/16/2003 11:38

12/16/200311:38

12/22/2003 14.58

12/16/200311:38

12/22/2003 14:58

12/16/200311:38

12/16/2003 11:38

12/22/2003 14:58

12/16/2003 11:38

12/16/200311:38

12/22/2003 14:58

12/19/20033:19

12/16/2003 11:38

12/16/2003 11:38

12/29/2003 7:44

12/24/2003 6:31

12/24/2003 6:31

12/23/2003 17:29 .

12/24/20036:31 .

12/24/2003 6:31

12/29/2003 7:44

. 12/23/2003 17:29

12/23/200317:29

12/23/2003 17:29

12/29/20037:44

12/23/2003 17:29

12/29/2003 7:44

12/23/2003 17:29.

12/23/2003 17:29

12/29/20037:44

12/23/200317:29

1203/2003 '17.29

12/29/2003 7:44

Anayle

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

-. Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Anllmony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

.Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Analyto Type

Total '

Total

Total

Total

. Total

Tolal

• Total

Tolal

Total

Total

Total

Total

Total

Tolal

Total

Total

Total

Total

Total

' Total

Total

' Tolal

Tolal

Total

Total

Total

Total

Tolal

Tolal

Total .

Total

Tolal

Tolal

Tolal

Total

Total

Total -

' Total

Tolal1

Tolal.

' . Tolal

Result (ug/L)

MSD

2530 : ug/L

41.3 ug/L

39.1 ug/L ]

2080 I ug/L : '

38.5 ug/L

40.4 : ug/L |

48100 ! ug/L !

216 . ug/L !

509 ' ug/L

249 ; ug/L

1570 •, ug/L

506 . ug/L

48400 . ug/L

536 ug/L

512 j ug/L ;

46600 | ug/L j .

1950^ ug/L

48.2 ug/L

47200 ! ug/L

• 42.3 ; ug/L j

535 ': ug/L ]

. 486 i ug/L |

2130 ug/L j

40.6 | ug/L 1

39 ! ug/L i

2160 | ug/L

42.3 ! ug/L j

40.4 ! ug/L j .

51600 j ug/L j

216 | ug/L i .

521 ! ug/L

257 | ug/L

1200 ug/L

533 | ug/L

52600 1 ug/L

528 i ug/L

524 | ug/L

52800 | ug/L

2100 1 ug/L I

50.3 | ug/L 1

52100 | ug/l. i

MS

2490 |

42. •

39.6 '

2110

38.1 ;

40.4

49800

216

514 !

253 !

1510 !

513 !

50200 ;

539

516

48300 |

1970 !

49.3

48600

43.3

537

487

2090

« !

39.3 i

2120 |

42.3 |

40.5 |

50700 |

214 |

514

252

1180 i

526 i

5ISOO ;

523

518

51100

2070

49.5

49700 j

RPD (%)

1.59%

1 .68%

1.27%

1.43%

1 04',S

0.00%

3.47%

0.00%

0.98%

1.59%

3.90%

1.37%

3.65%

0.56%

0.78%

3.58%

1.02%

2.26%

'2.92%

2.34H

0.37%

0.21%

1 .90%

3.39%

0.77%

1.87%

0.00%

0.25%

1.76%

0.93%

1.35%

1.96%

1.68%

1.32%

2.11%

0.95% .

1.15%

3.27%

1.44%

1.60%

4.72%

QC
Acceptance
. Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

' . pass

. pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D3L190390021L)

D3L 190390021 0

Dil.1903900210

MS

D3L 19039002 IS

D3L190390021S

03L190390021S

Sample ID

MSD

01-VBOU3-RIN-0003

01-VBOU3-RIN-0003

OI-VBOU3-R1N-0003

MW-31-072804

MW-31-072804

MW-31-072804

MW-31-072804

MW-31-072804

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304 .

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304 .

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW- 33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-052104

MW-33-052104 .

MW-33-052104

MW-33-052104

MW-33-052104'

. MW-33-052104

MS

D3L 19039002 IS

D3L1 9039002 1S

03L 19039002 IS

MW-31-072804

MW-31-072804

MW-31-072804

MW-31-072804

MW-31-072804

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304 '

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33--0 50304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-050304

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

Lot ID

MSD

D3L190390

D3L1 90390

D3L190390

D4G280388

D4G280383

D4G280388

D4G280388

D4G280388

D4E0401I2

D4E040112

D4E0401I2

D4E040112

D4E04011?

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E0401I2

D4E0401t2

D4E040112

D4E0401I2

D4E040112

D4E040112

D4E040112

D4E040I12

D4E040112

D4E040112

D4E040112

D4E260121

D4E260121

D4E260121

D4E260121

D4E26012I

D4E260121

MS

D3L 190390

D3L 190390

D3L 190390

D4G280388

D4G2803BB

04G280388

D4G2B0388

D4G280388

D4E040112

D4E040112

04E040112

D4E040112

D4E040112

D4E040112

D4E0401I2

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

04E040II2

D4E040112

D4ED40I12

D4E040112

D4E040I12

D4E040112

D4E040II2

D4E0401I2

04E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E260121

D4E26012I

D4E260121

D4E260121

D4E260121

D4E260121

Analyzed

MSD

12/24/20036:34

12/23/2003 17:33

12/23/2003 17:33

8/9/2004 6:19:00 PM

8/9/2004 6:19:00 PM

8/9/2004 6:19:00 PM

8/9/2004 6:1 9:00 PM

8/9/2004 6:1 9:00 PM

5/17/2004 8:42:00 PM

5/17/2004 8:42:00 PM

: 5/17/2004 8:42:00 PM

5/17/2004 8:42:00 PM

5/17/2004 8:42.00 PM

5/15/2004 8:50:00 AM

5/18/2004 8:19:00 PM

5/18/2004 8:19:00 PM

5/14/2004 10:29:00 PM

5/18/2004 8:19:00 PM

5/18/2004 8:19. 00PM

5/15/2004 8:50:00 AM

5/14/2004 10:29:00 PM

5/14/2004 10'29:OOPM

5/14/2004 10:29:00 PM

5/15/2004 8:50:00 AM

5/14/2004 10:29:00 PM

5/15/2004 8:50. 00 AM

5/14/2004 10:29.00 PM

5/14/2004 10:29:00 PM

5/15/2004 8:50:00 AM

5/14/2004 10:29:00 PM

5/14/2004 10:29:00 PM

5/15/2004 8:50:00 AM

5/18/2004 8:19:00 PM

5/14/2004 10:29:00 PM

5/14/2004 10:29:00 PM

6/19/2004 8:27:00 PM

6/19/2004 8:27:00 PM

6/19/2004 8:27:00 PM

6/19/2004 8. 27:00 PM

6/19/2004 8:27:00 PM

6/4/2004 1:50:00 AM

MS

12/24/2003 6:31

12/23/2003 17:29

12/23/2003 17:29

8/9/2004 6:1 5:00 PM

8/9/2004 6:1 5:00 PM

8/9/2004 6:1 5:00 PM

8/9/2004 6: 15.00PM'

8/9/2004 6:15.00 PM

5/17/2004 8.39:00 PM

5/17/2004 8.39:00 PM

5/17/2004 8.39:00 PM

5/17/2004 8:39:00 PM

5/17/2004 8.39.00PM

5/15/2004 8:45:00 AM

5/18/2004 8:16:00 PM

5/18/2004 8:16:00 PM

5/14/2004 10:25:00 PM

5/18/2004 8:16.00 PM

5/18/2004 8: 16:00 PM

5/15/2004 8:45:00 AM

5/14/2004 10:25:00 PM

5/14/2004 10:25:00 PM

5/14/2004 10'25:OOPM

5/15/2004 8 45:00 AM

5/14/2004 1 0:25:00 PM

5/15/2004 8:45:00 AM

5/14/2004 10:25:00 PM

5/14/2004 10:25:00 PM

5/15/2004 8:45.00 AM

5/14/2004 10:25.00 PM

5/14/2004 10:25:00 PM

5/15/2004 8:45:00 AM

5/18/2004 8:16:00 PM

5/14/2004 10:25:00 PM

5/14/2004 10:25:00 PM

6/19/2004 8:23:00 PM

6/19/2004 8:23:00 PM

6/19/2004 8:23:00 PM

6/19/2004 8:23:00 PM

6/19/2004 8:23:00 PM

6/4/2004 1:46:00 AM

Anayte

Thallium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Antimony

Arsenic

Beryllium .

Cadmium '

Thallium

Aluminum

Analyte Type

Total

Total

Tolal

Tolal

Total

Total

Total

, Tolal

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Tolal .

Total

Tolal

Total

Total

Total

Total

Total

Total

Tolal

Total

Total

Total

Total

Total

Total •

Tolal

Total

Tolal

Tolal

Tolal

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Result (ug/L)

MSD

42.3

540

504

38.7

37.5

ug/L

ug/L ;

ug/L ]

ug/L j

ug/L I

43.6 ug/L j

38.6

44.5

39.8

41.8

41.8

104

39.7

42300

13.7

47.1

2320

42.2

132

116000

222

528

349

29400

49S

58600

1760

519

53700

1890

50.6

134000

43.3

533

1380

41..3

43.7

46.2

82.9

42.9

3280

ug/L I

ug/L i

ug/L !

ug/L

ug'L ;

ug/L ;

ug/L !

ug/L ! NC MSB

ug/L j N

ug/L

ug/L

ug/L

ug/L | N

ug/L

ug/L

ug/L i

ug/L

ug/L i NC MSB

ug/L j

ug/L '

ug/L |

ug/L |

ug/L {

ug/L

ug/L

ug/L

ug/L |

ug/L

ug/L

ug/L

ug/L

ug/L

ug/1. |

ug/L

ug/L N

MS

41.7 |.

535 |

sot 1

39.7 !

38.1 i

43.3 |

39.6 !

43.6 i

41.8 |

44 )

45.3 |

110 ':

41.5 i

46400

13.2

NCMSB

N

47.3 !

2300 !

41.7

129

125000

222

526

346

32300 NCMSB

495

63400

1770

517 |

58400

1890 j

.50 j

1 48000 |

43.4 !

531 ! .

1380 i

40 1 -

42.8 j

45.1 |

80 '

41.3 i

3240 N

RPD'(%)

1.43%

0.93%

0.60%

2.55%

1.59%

0.69%

2.56%

2.04%

4.90%

5.13%

8.04%

5.61%

4.43%

9.24%

3.72%

0.42%

0.87%

1.19%

2.30%

7.47%

0.00%

0.38%.

0.86%

9.40%

0.20%

7.87%

0.57%

. 0.39%

8.39%

0.00%

1.19%

9.93%

0.23%

0.38%

0.00%

3.20%

2.08%

2.41%

3.56%

3.80%

1.23%

QC
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lat> ID

MSD MS

.

..'

Sample ID

MSD

MW-33-052104. '.

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104 .

MW-33-052104 '

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

. MW-33-052104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

H/W33-070104

MW-33-070104.

MW-33-070104

MW-33-070104 .

MW-33-07.0104

UW-33^070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104 .

MW-33-070104

MW-33-070104.

' MW-33-070104 .

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104 . .

MS

MW-33-052104

. MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW:33-052I04

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-052104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104.

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104'

MW-33-070104

. MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104 '

MW-33-070104. '

MW-33-070104 '

• MW-33-070104

• MW-33-070104 .

MW-33-070104 .

MW-33-070104 .

MW-33-070104

MW-33-070104

MW-33-070104 .

Lot ID •

MSD

D4E260121

D4E260121

D4E260121

D4E260t21

D4E260121

D4E260121

D4E260121

D4E26012I

D4E26012I

D4E260121

.D4E260121

O4E260121

D4E260121 .

D4E260121

D4E260121

D4E260121

D4E260121

D4GO 10356

D4G010356

D4G010356

D4G010356.

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356.

D4G010356

04G01035B

D4G010356

D4G010356

D4G010356

04G010356

D4G010356

D4G010356

D4G010356

D4G0 10356

D4G0 10356

D4G010356

-D4G010356

MS

D4E260121

D4E260121

D4E260121

D4E260I21

D4E260121

D4E260121

D4E260121

D4E260121

D4E26B121

D4E260I21

D4E260I21

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4G010356

D4G010356

D4G0 10356

D4G01035E

D4G010356

D4G010356

D4G010356

D4G010356

04G010356

D4G010356

D4GOI0356

D4G010356

D4G010356

04G010356

D4G010356

D4G010356

D4G0.10356

D4G010356

04G010356

04G010356

D4GO 10356

D4G010356

D4G010356

D4G01035S

Analyzed

MSD

6/1/2004 6.01:00 PM

6/4/2004 1:50:00 AM

6/1/2004 8.01.00PM

6/1/2004 6.01:00 PM

6/1/2004 8. 01 00PM

6/4/2004 1.50:00 AM

6/1/2004 8.01:OOPM

6/4/2004 1.50:00 AM

6/1/2004 8:01:00 PM

6/6/2004 2:1t:OOPM

6/1/2004 6. 01.00 PM

6/4/2004 1.50:00 AM

6/1/2004 8:01.00 PM

6/1/2004 8:01:OOPM

6/4/2004 1:50:00 AM

6/1/2004 8:01:00 PM

6/1/2004 8:01. 00PM

7/22/2004 3.07.00AM

'7/12/2004. 8:04:00 PM

7/12/2004 8:04 00PM

7/13/2004 4:06:00 AM

7/12/2004 6:04:00 PM

7/12/2004 8:04:00 PM

7/22/2004 3:07:00 AM

7/13/2004 4:06:00 AM

7/13/2004 4:06:00 AM

7/13/2004 4:06:00 AM

7/22/2004 3:07:00 AM

7/13/2004 4:06:00 AM

7/22/2004 3:07:00 AM

7/13/2004 4:06:00 AM

7/14/2004 11:24:OOPM

7/13/2004 4:06:00 AM

7/22/2004 3:07:00 AM

7/13/2004 4:06:00 AM

7/13/2004 4:06:00 AM

7/22/2004 3:07:00 AM

7/12/2004 8:04:00 PM

7/13/2004 4:06:00 AM

7/22/2004 3 07:00 AM

7/22/2004 2: 11:00 AM

MS

6/1/2004 7:57:00 PM

6/4/2004 1:46:00 AM

6/1/2004 7:57:00 PM

6/1/2004 7:57:00 PM

6/1/2004 7:57:00 PM

6/4/2004 1.46:00 AM

6/1/2004 7:57:00 PM

6/4/2004 t. 46:00 AM

6/1/2004 7:57 .00PM

6/6/2004 2:09:00 PM

6/1/2004 7:57:00 PM

6/4/2004 1:46:00 AM

6/1/2004 7:57:00 PM

6/1/2004 7:57:00 PM

6/4/2004 1:46. 00 AM

6/1/2004 7:57.00 PM

6/1/2004 7:57:00 PM

7/22/2004 3:02.00 AM

7/12/2004 8:00.00 PM

7/12/2004 8:00:00 PM

7/13/2004 4:01:00 AM

7/12/2004 8:00:00 PM

7/12/2004 8:00:00 PM

7/22/2004 3:02:00 AM

7/13/2004 4:01:00 AM

7/13/2004 4:01:OOAM

7/13/2004 4.01:00 AM

7/22/2004 3:02:00 AM

7/13/2004 4:01:00 AM

7/22/2004 3:02:00 AM

7/13/2004 4.01:OOAM

7/14/2004 11:22:OOPM

7/13/2004 4 01:00 AM

7/22/2004 3:02:00 AM

7/13/2004 4:01:00 AM

7/13/2004 4:0 1:00 AM

7/22/2004 3:02:00 AM

7/12/2004 8:00:00 PM

7/13/2004 4:01:00 AM

7/22/2004 3:02:00 AM

7/13/2004 3:06:00 AM

Anayto

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

. Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

'. Mercury.

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Analyte Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

. Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved '

Dissolved

Dissolved

. Dissolved

.Dissolved

Dissolved

•Dissolved

Dissolved

Dissolved

Dissolved '

Dissolved

Dissolved

Total

Result (ug/L)

MSD

2110

117000

192

471

271

1710

481

59000

S39

5.03

463

53600

2000

49.9

135000

493

643

2040

41.7

42.6

2100

43.3

65.6

123000

207

515

260

987

508

57400

533

4.59

514

52100

2020

54.4

143000

38.4

• 516

673

2850

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

.ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L |

ug/L

ug/L |

ug/L

ug/L

ug/L

ug/L 1

ug/L i

ug/L

ug/L.;

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L 1

. ug/L | .

ug/L

ug/L

'ug/L

ug/L

ug/L

ug/L

•

-

'

N

MS

2110

117000

192

471 :

270

1690 .

479 .

59200

538 :

5.04 |

466 I

53900 :

2000

49.7

134000

492

642 !

2020 !

40.7

'42

2080 I

.41.8 i

64.4 i

121000

206

511 !

257 i

974 j

507

56500

530 |

5.26

510

51600

2000

.53.7

140000

.37.6

513

664 i

2820 N

RPD (%)

0.00%

0.00%

0.00%

O.OOY.

0.37%

1.18'.S

0.42%

0.34%

0.19%

0.20%

0.65%

0.56%

0.00%

0.40%

0.74%

0.20%

0.16%

0.99%

2.43%

1.42%

0.96%

3.53%

1.65%

1.64%

. 0.48%

0.76%

1.16%

1.33%

0.20%

1.58%

0.56%

13.98%

0.78%

0.96%

1.00%

1.30%

2.12%

2.11%

0.58%

-1.35%

. 1.06%

QC
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass '

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD MS

•

'•

Sample ID

MSD

MW-33-070104 .

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

• MW-33-070104

MW-33-070104

MW:33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

. MW-33-070104

MW-33-070104

MW-33-070104

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804 •

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

' MW-33-072804

MW-33-072804 .

MW-33-072804 .

MW-34-052104 -..

•MW-34-052104

MS

MW-33^170104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104 •

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-070104

MW-33-072804

MW-33-072804

MW-33-072B04

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-33-072604

MW-33-072804

MW-33-072804

MW-33-072804

MW-33r072804

MW-33-072804

MW-33:072804

MW-33-072804

MW-33-072804

MW-33-072804

MW-34-052104

MW-34-052104

Lot ID

MSD

D4G010356

D4G010356

D4G01035S

D4G010356

D4G010356

D4G010358

D4G0 10356

D4GOI0356

O4G0 10356

O4G010356.

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010358

D4G010356

D4G010356

D4G010356

D4G010358

D4G2B0388

D4G2B0383

D4G280388

D4G2603B8

D4G280388

D4G280388

D4G280383

D4G280388

D4G28038S

D4G280388

D4G280388

D4G260388

. D4G280388

D4G280368

D4G280388

D4G280388

D4G280388

D4E260121

D4E260121

MS

D4G0 10356

04G010356

D4G010356

D4G010356

D4G0103S6

D4G010356

D4G0 10356

D4GO 10356

D4G010356

D4GO 10356

D4G010356

D4G010356

D4G010356

D4G010356

D4G0 10356

D4G0 10356

D4G01035&

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G2B0368

D4G280388

D4G280388

D4G280388

D4G280388

04G280388

D4G280388

D4G280388

D4G260388

04G280388

D4E260121

D4E260121

Analyzed

MSD

7/12/2004 8:56:00 PM

7/12/2004 8:56:00 PM

7/13/2004 3:06:00 AM

7/12/2004 8:56:00 PM

7/12/2004 8:56:00 PM

7/22/2004 2:1 1:00 AM

7/13/2004 3:06:00 AM

7/13/2004 3:06:00 AM

7/13/2004 3:06:00 AM

7/22/2004 2: 11. 00 AM

. 7/13/2004 3:06:00 AM

7/22/2004 2: 11:00 AM

7/13/2004 3:06:00 AM

7/14/2004 10:45:00 PM

. 7/13/2004 3:06:00 AM

7/22/2004 2: 11:00 AM

7/13/2004 3:06:00 AM

7/13/2004 3:06:00 AM

7/22/2004 2: 11:00 AM

7/12/2004 8:56:00 PM

7/13/2004 3:06:00 AM

7/22/2004 2: 11:00 AM

8/6/2004 3:54:00 AM

8/4/2004 10:28:00 AM

8/6/2004 3:54:00 AM

8/4/2004 10:28:00 AM

8/4/2004 10:28:00 AM

8/4/2004 10.28:00 AM

8/6/2004 3:54:00 AM

8/4/2004 10:28:00 AM

8/6/2004 3:54.00 AM

8/4/2004 10:28:00 AM

8/4/2004 10:28.00 AM

8/6/2004 3:54.00 AM

8/4/2004 10.28:00 AM

8/4/2004 10.28.00AM

8/6/2004 3.54.00 AM

8/4/2004 10:28.00 AM

8/6/2004 3:54:00 AM

6/4/2004 2:40:00 AM

6/1/2004 8:53:00 PM

MS

7/12/2004 8:45:00 PM

7/12/2004 8:45:00 PM

7/13/2004 3:00:00 AM

7/12/2004 8:45:00 PM

7/12/2004 8:45:00 PM

7/22/2004 2:06:00 AM

7/13/2004 3:00:00 AM

7/13/2004 3:00:00 AM

7/13/2004 3.00.00AM

7/22/2004 2:06:00 AM

7/13/2004 3.00:00 AM

7/22/2004 2:06.00 AM

7/13/2004 3.00.00AM

7/14/2004 10.43:00 PM

7/13/2004 3. 00:00 AM

7/22/2004 2:06:00 AM

7/13/2004 3:00:00 AM

7/13/2004 3:00:00 AM

7/22/2004 2:06:00 AM

7/12/2004 8:45:00 PM

7/13/2004 3:00:00 AM

7/22/2004 2:06:00 AM

8/6/2004 3:50:00 AM

8/4/2004 10:23:00 AM

8/6/2004 3:50:00 AM

8/4/2004 10:23:00 AM

8/4/2004 10:23:00 AM

8/4/2004 10:23:00 AM

8/6/2004 3:50:00 AM

8/4/2004 10:23:00 AM

8/6/2004 3:50:00 AM

8/4/2004 10:23:00 AM

8/4/2004 10:23:00 AM

8/6/2004 3:50.00 AM

8/4/2004 10:23:00 AM

.8/4/2004 10:23:00 AM

8/6/2004 3:50:00 AM

8/4/2004 10:23.00 AM'

8/6/2004 3:50:00 AM

6/4/2004 2:35:00 AM

6/1/2004 8:48:00 PM

Anayte

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium .

Zinc

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

.Iron

Lead .

Magnesium

Manganese

Nickel

Potassium

. Selenium

Silver

Sodium

Vanadium

Zinc •

Aluminum

Barium

Analyle Type

Total '

Tolal

Total '

Total ..:

Total

Total

Total

Total .

Tolal ..

Total

Total

Tolal

Tolal .

Total

Total

. Tolal

Total

Total.

Total

. Total

. Total .

Tolal

Tolal

. .Total

Tolal

Tolal ' .

Total

Total

. Total

Total

Total .

Total

Tolal

Total •

Total. .

Total

Total . .

. Total . '

Tolal '

Dissolved

Dissolved .

Result (ug/L|

MSD

41.2 j ug/L

42.4 i ug/L

2160 | ug/L

41 | ug/L

66 i ug/L i

125000 j ug/L I

212 i ug/L i

516 | ug/L j

267 ; ug/L i.

1390 i ug/L j

521 ug/L j

58900 I ug/L |

559 :
 ug/L j

4.76 i ug/L i

524 .j ug/L i

54400 j ug/L ;

2020 ug/L : '

. 55.7 . | ug/L j

145000 i ug/L |

37.5 ug/L i

528 i ug/L i

703 . |. ug/L

2250 j ug/L j

2000 | ug/L )

148000 j ug/L |

210 j ug/L |

511 [ ug/L |

250 i ug/L !

1220 ; ug/L |

519 i ug/L !

61500 j ug/L |

535 j ug/L !

517 ug/L ]

53800 ug/L ! .

2040 j uq/L ]

51.2 ug/L i

168000 ug/L i . .

513 i ug/L [ . .

728 'I ug/L i

2230 ! ug/L i

2140 i ug/L |

MS

41.4

43

2170

42.7

66.2

126000 |

214 !

520 '•

269 ; .

1390 !

522 |

59300 •

562 j

4.82

531 i

55000 ;

2030 ;

55.4

145000

38.3 ;

532 ]

707 ;
2200 I

2020

153000!

214

523

253 i

1200 |

523 |

62700 I

547 !

528 I

54600 . •.

2080 ' ...

52 I

172000!

524 j

745 j

2160 .!

2090 j

RPD (%)

0.48%

1.41%

0.46%

4.06%

0.30%

0.80%

0.94%

0.77%

0.75%

0.00%

0.19%

068%

0.54%

1.25%

1.33%

1 10%

0.49%

0.54%

0.00%

2.11%

0.75%

0.57%

2.25%

1.00%

3.32%

1.89%

2.32%

1.19%

1.65%

0.77%

1.93%

2.22%

2.11%

1.48% _

.. 1.94%

1.55%

2.35%

2.12% .

2.31%

2.27%

2.36%

QC
Acceptance

Criteria

pass

pass

pass

. pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

. pass .

pass

pass

pass

pass

pass

pass

pass

.pass

pass

pass

pass

. pass .

pass

- pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D4K1904B700ID

D4K1904870010

D4K1904870010

D4K190487001D

D4K 19046700 ID

D4K190487001D

D4K190487001D

D4K190487001O

D4K190487001D

D4K190487001D

D4K 19048700 ID

D4K190487001D

D4K1904B7001D

D4K190487001D

D4K190487001D

D4K190487001D

D4K19D487001D

D4K190487001D

D4K190487001D

D4K190487001D

04K190487001D

D4K190487001D

D4K 19048700 ID

D4K1904B7001D

D4K1 9048700 1D

D4K190487001D

MS

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

O4K190487001S

D4K1904B7001S

D4K190487001S

D4K1904B7001S

D4KI9048700I5

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K1904B7001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K1904B7001S

D4K1904B7001S

D4K190487001S

D4K190487001S

D4K190487001S

D4K190487001S

Sample ID

MSD

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

KP-GW-16-111904

.KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

. KP-GW-16-1 11904

KP-GW-16-111904 .

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904'

KP-GW-16-111904

' KP-GW-16-.111904

KP-GW-16-.111904

KP-GW-16-111904

KP-GW-16-1 11904

• KP-GW-16-1 1.1904

KP-GW-16-111904

KP-GW-16-111904

. KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP:GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

MS

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

MW-34-052104

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-1 11904

KPrGW-16-1 11904

KP-GW-16-111904

KP-GWr16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904 .

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-15-1 11904

KP-GW-16-111904

Lot ID

MSD

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4 £260121

D4E260121

D4E260121

D4E260121

D4E260I21

D4E260121

D4E260121

D4K190487

. D4K190487

D4K1904B7

.D4K190487

D4K190487

D4K190487

D4K190487

D4K1904B7

D4K 190487

D4K190487

D4K190487

D4K190487

D4K190487.

D4K190487

D4K190487

D4K 190487

D4K 190487

04K190487

D4K190487

.D4K190487

D4K1904B7

D4K 190487

D4KI90487

D4K190487

D4K 190487

D4K190487

MS

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4 £260121

D4E260121

D4E260121

D4E260121

D4E26012I

D4E260121

04E260121

D4E260121

D4E260121

D4K190487

D4K1 90487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K1904B7

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

Analyzed

MSD

6/4/2004 2:40.00 AM

6/1/2004 8:53:00 PM

6/1/2004 8.53.00PM

611/2004 8. 53:00 PM

6/4/2004 2.40:00 AM

6/1/2004 8. 53:00 PM

6/4/2004 2:40:00 AM

6/1/2004 8:53:00 PM

6/1/2004 8:53 00PM

6/4/2004 2:40:00 AM

6M/2004 8.53:00 PM

6/1/2004 8:53'OOPM

6/4/2004 2:40:00 AM

6/1/2004 8:53:00 PM

6/1/2004 6:53:00 PM

11/25/04 12:12 PM

12/1/04 6:19 PM

12/1/04 6:19 PM

11/29/04 1:48 PM

12/1/04 6:19 PM

12/1/04 6: 19PM

11/25/04 12:12 PM

1 1/29/04 1:48 PM

11/29/04 1:48 PM

11/29/04 1:48 PM

11/25/04 1?;12PM

11/29/04 1.48PM

11/25/04 12: 12PM

11/25/04 1 J.I 2PM

12/2/04 5:58 PM

11/29/04 1:48 PM

11/25/04 12 12PM

11/29/04 1:48 PM

11/29/04 1:48 PM

11/25/04 12:12 PM

12/1/04 6:19 PM

11/29/04 1:48 PM

11/25/04 12:12 PM

1 1/23/04 9:22 PM

11/22/048:51 PM

1 1/23/04 9:22 PM

MS

6/4/2004 2:35.00 AM

6/1/2004 8:48.00 PM

6/1/2004 8:48:00 PM

6/1/2004 8:48:00 PM

6/4/2004 2:35:00 AM

6/1/2004 8:48:00 PM

6/4/2004 2:35:00 AM

6/1/2004 8:48:00 PM

6/1/2004 6:48:00 PM

6/4/2004 2:35:00 AM

6/1/2004 8:48.00 PM

6/1/2004 8 48:00 PM

6/4/2004 2:35:00 AM

6/1/2004 8:48:00 PM

6/1/2004 8 .48:00 PM

11/25/04 12:07 PM

12/1/04 6:08 PM

12/1/04 6:08 PM

11/29/04 1:42 PM

12/1/04 6:08 PM

12/1/04 6:08 PM

11/25/04 12:07 PM

11/29/04 1:42 PM

11/29/04 1:42 PM

11/29/04 1:42 PM

11/25/04 12:07 PM

11/29/04 1:42 PM

11/25/04 12:07PM

11/25/04 12:07 PM

12/2/04 5:53 PM

11/29/04 1:42 PM -

11/25/04 12:07 PM

11/29/04 1:42 PM

11/29/04 1:42 PM

11/25/04 12:07 PM

12/1/04 6:08 PM

11/29/04 1:42 PM

11/25/04 12:07 PM

11/23/04 9: 17PM

1 1/22/04 8:46 PM

11/23/04 9:17 PM

Anayle

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

. Potassium

Selenium

Silver

Sodium

Thallium

Vanadium •

Zinc

Aluminum

Barium

Calcium

Analyte Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

. Total

Total

Result (ug./L)

MSD

669000 ug/L NCMSB

189 ug/L

476 ug/L

291 ug/L
 ;

1230 ' ug/L '

493 ug/L

110000 ug/L ,

1100 ug/L

482 ug/L '

69500 ; ug/L '

2210 , ug/L

S4.2 i ug/L

725000 ! ug/L NC MSB

485 ! ug/L 1

523 j ug/L |

2170 ] ug/L

44.3 | ug/L

45.8 ; ug/L

2180 ! ug/1.

45.1 ; ug/L i

93.1 | ug/L

283000 I ug/L

202 | ug/L

498 | ug/L

269 | ug/L

NCMSB

1130 | ug/L i

521 j ug/L i

91200.: ug/L i

828 i ug/L \

5.18 ; ug/L |

506 • ug/L {

64900 i ug/L !

2160 ; ug/L !

55.3 ! ug/L |

307000 i ug/L NCMSB

41.1 j ug/L

510 i ug/L i

663 ] ug/L !

2480 i ug/L

2120 | ug/L

293000 i ug/L NCMSB

MS

664000 I NC MSB

186

469 '

283 I

1200 ;

484 •

109000

1090

474 I

67700

2160 !

53.7 i

718000 NC MSB

477

515 i

2150 :

41.8

43.9

2130 |

42.6

90

281000

198

489

262

1110

510

90600

822

5.46

NCMSB

497

64400

2110

54.1

306000 NC MSB

40.1

500

657

2500

2070

292000 | NC MSB

RPD (%)

0.75%

1.60%

1.48%

2.79%

2.47%

1.84%

0.91%

0.91%

1.67%

2.6214

2.29%

0.93%

0.97%

1.66%

1.54%

0.93%

5.81%

4.24%

2.32%

5.70%

3.39%

0.71%

2.00%

1.82%

2.64%

1.79%

2.13%

0.66%

0.73%

5.26%

1.79%

0.77%

2.34%

2.19%

0.33%

2.46%

1.98%

0.91%

0.80%

2.39%

0.34%

QC
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSO

04K190487001D

D4K1904B7001D

D4K190487001D

D4KI90487001D

D4K190487001D

D4K1904B7001D

D4K190487001D

D4K19048700ID

D4K190487001D

D4K190487001D

D4K1904870010

D4K190487001D

D4K190487001D

D4K190487001D

D4K190487001D

D4K190487006D

D4K190487006D

D4K190487006D

D4K190487006D

D4K190487006D

D5C280224001D

D5C280224001O

D5C28022400ID

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C28022400ID

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

D5C280224001D

05C280224002D

D5C280224002D

D5C280224002D

D5C280224002D

MS

D4K190487001S

D4K190487001S

D4KI90487001S

D4K190487001S

D4K190487001S

D4K 19048700 IS

D4K 19048700 IS

D4K190487001S

D4KI90487001S

D4K190487001S

D4K 19048700 IS

D4K190487001S

04K190487001S

04K190487001S

04K1904B7001S

D4K190487006S

D4K19048700ES

D4K190487006S

D4KI90487006S

D4K1904S7006S

D5C280224001S

D5C280224001S

D5C280224001S

D5C280224001S

D5C280224001S

D5C280224001S

D5C280224001S

05C280224001S

05C28022400IS

D5C280224001S

D5C28022400IS

DSC280224001S

D5C280224001S

D5C280224001S

D5C280224001S

D5C28022400tS

DSC280224001S

D5C280224002S

D5C280224002S

D5C280224002S

D5C280224002S

Sample ID

MSD

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-1I1904A

KP-SW-1-032805

KP-SW-1-032805

KP-SW-t-032805

KP-SW-1-032B05

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW.1-03J805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-2-032B05

KP-SW-2-032805

KP-SW-2-032B05

KP-SW-2-032805

MS

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-1 11904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-111904

KP-GW-16-t 11904

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-GW-46-111904A

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-t-032805

KP-SW-1-032805

KP-SW-t-032805

KP-SW-t-032805

KP-SW- 1-032805

KP-SW-1-032805

KP-SW-t-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-1-032805

KP-SW-2-032B05

KP-SW-2-032805

KP-SW-2-032B05

KP-SW-2-032805

Lot ID

MSD

D4K190487

D4K190487

D4K1904B7

D4K 190487

D4K190487

D4K190437

O4K 190487

04K 190487

D4K 190487

D4KI90487

D4K190487

D4K190487

D4K190487

D4K190487

D4K 190487

D4K190487

D4K1904B7

D4K190487

D4K190487

D4K190487

D5C280224

D5C280224

O5C2B0224.

O5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C2B0224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

OSC280224

D5C280224

D5C280224

D5C280224

MS

D4K 190487

D4K190437

D4K190487

D4K190487

D4K 190487

D4K 190487

D4K 190487

D4K 190487

D4K 190487

D4K190487

D4K 190487

D4K190487

D4K 190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K 190487

D4K190487

04K 190487

D5C280224

D5C280224

D5C280224

05C2B0224

D5C280224

05C260224

D5C280224

D5C2B0224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C2B0224

05C2B0224

D5C2B0224

05C280224

D5C280224

D5C280224

Analyzed

MSD

11/22/048:51 PM

11/22/048.51 PM

11/22/048.51 PM

11/23/04 9:22 PM

11/22/048:51 PM

1 1/23/04 9:22 PM

11/22/048:51 PM

11/30/04 12:55 PM

11/22/048:51 PM

11/2 3/04 9:22 PM

11/22/048:51 PM

11/22/048:51 PM

1 1/23/04 9:22 PM

11/22/048:51 PM

11/22/048:51 PM

12/1/049:11 PM

12/1/049:11 PM

12/1/049:11 PM

12/1/049:11 PM

12/1/04 9:1 1PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/30/05 4:37 PM

3/30/05 4:37 PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/30/05 4:37 PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/30/05 4:37 PM

3/31/05 12:51 AM

3/30/05 4:37 PM

3/30/05 4:37 PM

3/30/05 10:28 PM

3/30/05 10:28 PM

3/30/05 10:28 PM

3/30/05 10:28 PM

MS

1 1/22704 8 46 PM

11/22/04 8 46PM

1 1/22/04 8:46 PM

11/23/04 9:17 PM

11/22/04 8.46PM

11/23/04 9:17 PM

1 1/22/04 8:46 PM

11/30/04 12:53 PM

11/22/04 8.46PM

11/23/04 9: 17PM

11/22/04 8:46 PM

11/2 2/04 8:46 PM

11/2 3/04 9:17 PM

1 1/22/04 8-46 PM

11/22/04 8:46 PM

12/1/04 9:07 PM

12/1/04 9:07 PM

12/1/04 9:07 PM

12/1/04 9:07 PM

12/1/04 9:07 PM

3/31/05 12:46 AM

3/30/05 4:3 1PM

3/31/05 12:46 AM

3/30/054:31 PM

3/30/054:31 PM

3/30/054:31 PM

3/31/05 12:46 AM

3/30/054:31 PM

3/31/05 12:46 AM

3/30/054:31 PM

3/30/05 4:31 PM

3/31/05 12:46 AM

3/30/05 4.31PM

3/30/05 4:3 1PM

3/31/05 12:46 AM

3/30/054:31 PM

3/30/054:31 PM

3/30/05 10:24 PM

3/30/05 10:24 PM

MO/05 10:24 PM

3/30/05 10:24 PM

Anayte

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead .

Magnesium

Manganese

Nickel

Potassium

Selenium

. Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Analyte Type

Tolal

Tolal

Total

Tolal

Total

Total

Total

Total

Tolal

Tolal

Tolal

Tolal

Tolal

Tolal

Tolal

•Tolal

Tolal

Tolal '

Tolal

Tolal

Total

Tolal

Total

Total

Total

Total

Total

Tolal

Tolal

Total

.Total

Total

Total

Total

Total

Total

Tolal

Tolal

Tolal

Tolal

.. .Tolal

Result (ug/L)

MSD

191 ! ug/L

471 | ug/L

266 ; ug/L

1310 ; ug/L ;

496 ! ug/L ;

94000 | ug/L ;

1020 j ug/L !

' 5.02 [ ug/L |

• 481 j ug/L ]

63900 ! ug/L :

2080 j ug/L j

53 j ug/L |

319000 ; ug/L NCMSB

494 i ug/L i

600 i ug/L i

44.2 i ug/L

44.5

50 •

63.3

42.8

2080

2090

123000

206

500

254

1110

497

62800

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

N

N

N

ug/L

ug/L j

502 ug/L

504 ug/L i

51500 ug/L |

2060 ug/L !

53.6 ug/L |

225000 ug/L |

519 ug/L |

516 ug/L

42.1 ug/L

42.4 ug/L j

41.1 ug/L

46.7 ug/L

MS

189

466 {

260 i

1330 i

485 •

94300 !

989

5.14 j

475

64400 •;

2020

52.3 i

318000 NCMSB

487

595 i

44.6

44.2

48

N

N

63

41 9 i

2110

2080 .

1230001

205

498

252

1120 i

497

63200

500

501

52000 !

2060

53.2

224000

516

512

41.6

41.5

405

45.1

RPD (%)

1.05%

1.07%

2.28%

1.52%

2.24%

0.32%

3.09%

2.36%

1.26%

0.78%

2.93%

1.33%

0.31%

"1.43%

0.84%

0.90%

0.68%

4.08%

0.48%

2.13%

1.43%

0.48%

0.00%

0.49%

0.40%

0.79%

0.90%

0.00%

0.63%

0.40%

0.60%

0.97%

0.00%

0.75%

0.45%

0.58%

0.78%

1.19%

2.15%

1.47%

3.49%

QC
Acceptance

Criteria

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

. pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D5C280224002D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008O

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E02022200BD

D5E020222008D

D5E020222008D

05E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

D5E020222008D

MS

D5C280224002S

D5E02022200BS

D5E020222008S

D5E020222008S

D5E02022200BS

D5E02022200BS

D5E020222008S

D5E020222008S

D5E020222008S

O5E020222008S

D5E020222008S

D6E020222008S

D5E020222008S

DSE020222008S

D5E020222008S

D5E020222008S

D5E02022200BS

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E02022200BS

D5E020222008S

D5E020222008S

D5E020222008S

O5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

O5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

Sample ID

MSD

KR-SW-2-032805

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-lr.050205

PS-1-050205

PS-1-050205

.PS-1-050205

.PS-1-P50205

.RS-1-050205

PS-1-050205

. PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205 .

PS-1-050205

'PS-1-050205 .

. PS^ 1-050205

PSrl-050205

1 ' PS-1-050205

.. PS-1-050205

PS-1-050205

PS-1-050205

.PS-1-050205

. PS-1-050205

PS-.1-050205

PS-.1 -050205

.PS-1-.050205

.PS: 1-050205 .

PS- 1-050205

PS-1-050205

MS

KP-SW-2-032805

PS-1-050205

PS-1-050205

.PS-1-050205

PS-1-050205

._ PS-1-050205

PS- 1-050205

PS-1-050205

PS-1-050205

PS-J-050205

PS-1-050205 .

. PS-1-050205 '

. PS- 1-050205

PS-1-050205

PS-1-050205

PS- 1-050205

PS-1-050205

. PS^.1-050205

. PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205.

RS-1-050205

PS-1-050205.

PS-.1-050205

. PS-1-050205

.PS-1-050205

PS-1-050205

RS-1-050205

" PS-1-050205.

.PS-1-050205

. PS-1-050205 .

PS-1-050205..

PS-1-050205 .

. PS-1-050205

PS-1-050205 .

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

Lot ID.

MSD

D5C280224

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222.

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

.D5E020222

D5E020222

D5E020222

05E020222

D5E020222

D5E020222

D5E020222'.

D5E020222

D5E020222.

D5E020222

D5E020222

MS

D5C280224

D5E020222

D5E020222

D5E020222

DSE020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

Analyzed

MSD

3/30/05 10:28 PM .

5/6/05 10:20 PM

5/9/05 10 56 PM

5/9/05 ,10.56PM

5/6/051:11 PM

. 5/9/05 10:56 PM

_ 5/9/05 10.56 PM

5/6/05 10.20PM

5/6/05 1:11 PM

.5/6/05 1:1 1PM

. 5/8/05 1:1 1PM.

.5/6/05 10 20PM

5/6/051:1 1PM

5/8/051 0:20 PM

.5/6/05 1:1 1PM

5/9/05 5:47 PM

. 5/6/051:11 PM

5/6/05 10.20PM .

5/6/05 1:11 PM

5/6/051 11 PM

5/6/05 10:20 PM

5/9/05 10.56 PM

5/6/05 1:11 PM

„ 5/6/051:11 PM

.5/6/058:11 PM

5/10/05 12:01 AM

. 5/10/05 12:01 AM

. . 5/6/05 4:17 PM .

..5/10/05 12:01 AM

5/10/05 12:01 AM

5/6/058:11 PM

5/6/05 4: 17PM

5/6/05 4: 17PM

. .5/6/05 4:17 PM ..

5/6/058:11 PM

5/6/05 4:1 7PM

. 5/6/058:11 PM .'

.5/6/05 4: 17PM1

'5/9/05 6: 16PM

5/6/05 4: 17PM

5/6/058:11 PM

MS

3/30/05 10 24 PM

5/6/05 10: 15PM -

5/9/05 10:52 PM

5/9/05 10:52 PM

5/6/05 1 .06 PM

5/9/05 10:52 PM

5/9/05 10:52 PM

5/6/05 10:15 PM

5/6/05 1:06 PM

5/6/05 1:06 PM

5/6/051 06PM

5/6/05 10:15 PM

5/6/05 1:06 PM

5/6/05 10. 15PM

5/6/05 1:06 PM

5/9/05 5:46 PM

5/6/05 1:06 PM

5/6/05 10: 15PM

5/6/05 1:06 PM

5/6/05 1:06 PM

5/6/05 10:15 PM

5/9/05 10:52 PM

5/6/05 1:06 PM

5/6/05 1:06 PM

5/6/05 8:06 PM

5/9/05 1t:58PM

5/9/05 11:58PM

5/6/05 4:12 PM •

5/9/05 11:58PM

5/9/05 1 1 :58 PM

5/6/05 8:06 PM

5/6/05 4: 12PM

5/6/05 4: 12PM

5/6/05 4M 2PM

5/6/05 8:06 PM

5/6/05 4:12 PM

5/6/05 8.06 PM

5/6/05 4: 12PM

5/9/05 6:14 PM

5/6/05 4: 12PM.

5/6/05 8:06 PM

AnaytG

Thallium

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury '

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

'Aluminum..

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

'Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Analytc Type

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Tolal .'

Tolal

Total

Tolal

Tolal

Tolal

Tolal

Tolal

Tolal

Total

Tolal

Tolal

Total

. Tolal .

Tolal

Tolal

•Tolal .

• Result (ug/L)

MSD

41.8

2290

42.4

- 41.4

2130

42.1

39.7

114000

200

501

254

1160

500

63000

837

5.16

499

61100

2050

54.5

375000

40.6

498

489

148000

8.3

60.4

3290

33.9

39.3

149000

363

517

340

179000

•568 .

84700

6110

5.22

539

69900

•ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

.

ug/L

ug/L

ug/L

us/L

ug/L

ug/L

ug/L

ug/L |

ug/L j

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugfl-

ug/L

NCMSB

NCMSB

N

N

N

ug/L

ug/L j

ug/L

ug/L.

ug/L

ug/L.

ug/t. i

ug/L

ug/L

NCMSB

NCMSB

MS

40.8 ;

2310 '

42.2 I

40.8 i

2160 ;

42.1 I

38.9

It 5000

202 | '

506

257 ;

1170 1

506 |

63700

844

5.16

504 i

61600 i

2090 {

54.9

376000 NCMSB

40.2 i

504

493

152000

9.18

60.1

3290

33.7.

NCMSB

N

N

N

39.8 . !

14BOOOJ

366 1

'516

339

177000

568

S4400

6100.

5.14

541

69800

NCMSB

•

.

NCMSB

.
'

RPO (%)

2.42%

0.87%

0.47%

1.46%

1.40%

0.00%

2.04%

0.87%

1:00%

0.89%

1.17%

0.66%

1.19%

1.10%

0.83%

0.00%

1.00%

0.81%

1.93%

0.73%

0.27%

0.99%

1.20%

0.81%

2.67%'

10.07%

0.50%

0.00%

0.59%

1.26%

0.67%

0.82%

0.19%'

0.29%

1.12%

0.00%

0.35%

0.16%

1.54%

0.37%

0.14%

QC
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

' pass

pass

' pass

pass

pass

pass

pass

pass

. . pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

.pass

pass

pass

pass

pass

pass .
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

USD

D5E02022200BD

D5E02022200BD

D5E020222008D

05E020222008D

OSE020222008D

D5E020222003D

D5I190220002D

D5I190220002D

D5M 902200020

D51 1902200020

O5I190220002D

D5M 902200020

D51 1902200020

051 1902200020

0511902200020

D5I190220002D

D5M90220002D

D51 1902200020

DS1 1902200020

051 1902200020

D5I190220002D

05II90220002D

0511902200020

O51 1902200020

051 1902200020

051 1902200020

D5I190220002D

0511902200020

D5I190220002D

D5I190220002D

D5I190220002D

D5I190220002D

D51190220002D

D5II90220002D

0511902200020

D5I190220002D

051 1902200020

0511902200020

051 1902200020

Dili 902200020

D51 1902200020

MS

D5E020222008S

D5E020222008S

D5E020222008S

D5E020222008S

05E020222008S

D5E02022200aS

D5I190220002S

D5M90220002S

05II90220002S

D5I190220002S

D5I190220002S

D5I190220002S

D5I190220002S

D5II90220002S

05M90220002S

D51190220002S

DSI190220002S

D5I190220002S

0511902200025

D5M90220002S

0511902200028

DSI190220002S

OSII90220002S

D5I190220002S

D5M90220002S

D5I190220002S

D5I190220002S

D5I190220002S

05I190220002S

05I190220002S

0511902200023

D5I190220002S

0511902200025'

D5I190220002S

D5I190220002S

0511902200025

D5I'190220002S

051 1902200025

D5I190220002S

0511902200025

D5I190220002S

Sample ID

MSD

PS- 1-050205

PS- 1-050205- •

PS-1-050205

PS- 1-050205

PS-1-050205

PS-1-050205

KP-PS-18-091905

KP-PS-18-09190S

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905 .

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18r091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-1B-091905

KP-PS-1B-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-1S-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905 .

KP-PS-18-091905 ..

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-1B-091905 .

KP-PS-18-091905

' KP-PS-18-091905 '

KP-PS-1W91905

MS

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

PS-1-050205

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-1B-091905

KP-PS- 18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18.09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

Lot ID

MSD

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D51 190220

D51 190220

D51 190220

D5I190220

D5I190220

D5I190220

O51 190220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D5I190220

O51 190220

D51 190220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D5I190220

051190220

O5M90220

O51 190220

D5I190220

D51 190220

D5I190220

D51 190220

051190220.

051 190220

D51 190220

D51 190220.

D5I19D220

D5M90220

D51 190220

MS'

D5E020222

D5E020222

D5E020222

05E020222

D5E020222

D5E020222

051190220

D51 190220

D51 190220

D51 190220

051190220

D5M 90220

D5M 90220

D5M9022C

051190220

051190220

D5I190220

D5I190220

051 190220

051190220

D5II 90220

D51 190220

D5I190220

051190220

D51 190220

D51 190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

051190220

D5I190220

051190220

051190220

Analyzed

MSD

5/6/05 4: 17PM

5/6/05 4:17 PM

5/6/058:11 PM

5/10/0512:01 AM

5/6/05 4: 17PM

5/6/058:11 PM

9/27/2005 17:47

9/26/200521:21

9/29/2005 2:49

9/27/200520:10

9/29/2005 2:49

9/27/200520:10

9/26(2005 3:20

9/28/2005 8:28

9/29/2005 2:49

9/27/200520:10

9/29/2005 2:49

9/27/200520:10

9/27/2005 17:47

9/26/200521:21

9/28/2005 3:20

9/28/2005 8:28

9/28/2005 3:20

9/28/2005 8:28

9/28/2005 3:20

9/28/2005 8.28

9/27/2005 17:47

9/26/200521:21

9/28/2005 3:20

9/28/2005 8:28

9/27/200517:47

9/26/200521:21

9/28/2005 3:20

9/28/2005 8:28

9/26/2005 18:07

9/26/2005 17:33

9/28/2005 3:20

9/28/2005 8:28

9/27/2005 17:47

9/26/200521:21

9/28/2005 3:20

MS

5/6/05 4: 12PM

5/6/05 4:1 2PM

5/6/05 8:06 PM

5/9/05 I1:58PM

5/6/05 4:1 2PM

5/6/05 8:06 PM

9/27/2005 17:43

9/26/200521:16

9/29/2005 2:45

9/27/2005 20.06

9/29/2005 2:45

9/27/2005 20:06

9/28/20053:15

9/28/2005 8:23

9/29/2005 2:45

9/27/2005 20 06

9/29/2005 2:45

9/27/2005 20:06

9/27/2005 17:43

9/26/200521:16

9/28/20053:15

9/28/2005 8:23

9/28/20053:15

9/28/2005 8:23

9/28/2005 3.15

9/28/2005 8:23

9/27/2005 17.43

9/26/200521:16

9/28/20053:15

9/28/2005 8:23

9/27/2005 17:43

9/26/200521:16

9/2800053:15

9/28/2005 8.23

9/26/200518:05

9/26/2005 17:31

9/28/20053:15

9/28/2005 8:23

9/27/2005 17:43

9/26/2005 21 16

9/28/2005 3:15

Anayle

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Aluminum

Antimony

Anlimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Mercury

Nickel

Nickel

Potassium

Potassium

Selenium

Analyte Type

Total

Total

Total

Total

Total

Total

Dissolved

Total

' Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

. Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

. Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Result {ug/L)

MSD

1890

51.7

345000

37.1

735

883

2400

56700

40.2

18.2

40.8

49.2

2320

2640

42.8

37.3

40.6

53.1

168000

158000

201

256

.513

506

287

327

1310

55500

516

530

75800

78500

•3480

7350

4.96

4.5

510

514

83000

88100

2190 '

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

NCMSB

NCMSB

N

ug/L j

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

NCMSB

NCMSB

NCMSB

ug/L

ug/L

ug/L

ug/L

ug/L

MS

1890 |

52.3

142000

37

743

868

2320

55100

40.7

21.5

40.5

NCMSB

NCMS8

N

47.8 I

2230

2660 i

43.2

35.6

41

52.5

161000

N

158000:

194 |

259

494

5,1 |

268

328 j

1240 i

54700

497

533

73300

NCMSB

78700 1

3320

7290

NCMSB

NCMSB

5.09

4.48

. 492 i

521

80400

87800 I

2110

RPD (V.)

0.00%

1.15%

0.87%

0.27%

1.08%

1.71%

3.39%

2.86%

1.24%

16.62%

0.74%

2.89%

3.96%

0.75%

0.93%

4.66%

0.98%

1.14%

4.26%

0.00%

3.54%

1.17%

3.77%

0.98%

6.85%

0.31%

5.49%

1.45%

3.75%

0.56%

3.35%

0.25%

4.71%

0.82%

2.59%

0.45%

3.59%

1.35%

3.18%

0.34%

3.72%

tic
Acceptance

Criteria
pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

.pass

pass

pass

pass

pass

. pass

pass

pass

pass
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Table E-7. Data Quality Assessment
Evaluation of Laboratory Duplicate Samples

Lab ID

MSD

D51 1 902200020

D51 1902200020

051 1902200020

D5I190220002D

D5M90220002O

D51 1902200020

DSM90220002D

D51 1902200020

D5I190220002D

D5I190220002D

D51 1902200020

MS

D5I190220002S

D5I190220002S

D5I190220002S

D5I190220002S

D5I190220002S

D5I190220002S

D5MB0220002S

OSI190220002S

DS1 1902200025

D5II90220002S

D5I190220002S

Sample ID

MSD

KP-PS-18-091905

KP-PS-18-091905.

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

MS

KP-PS-18-091905

KP-PS-18-091905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-18-091905

KP-PS-18-091905

KP:PS- 18-09 1905

KP-PS- 18-09 1905

KP-PS-18-091905

KP-PS-1B-091905

KP-PS-1B-091905

Lot ID

MSD

D5I190220

051190220

051 190220

D5I190220

D51 190220

051 190220

051190220

051190220

051190220

D5M90220

051190220

MS

D51 190220

D5I190220

051190220

051190220

05(190220

051190220

051190220

051190220

051190220

D51 190220

D51 190220

Analyzed

MSD

9/28/2005 8.28

. 9/28/20053:20

9/28/2005 8.28

9/27/20051747

9/26/200521.21

9/29/2005 2.49

. 9/27/200520.10

9/28/2005 3:20

9/28/2005 8.28

9/28/2005 3:20

9/28/2005 8.28

MS

9/28/2005 8:23

9/26/20053:15

9/28/2005 8:23

9/27/2005 17:43

9/26/2005 21:16

9/29/2005 2:45

9/27/2005 20:06

9/28/20053:15

9/28/2005 8:23

9/28/20053:15

9/28/2005 8:23

Anayte

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

Analyle Typo

Total

Dissolved

Tolal

Dissolved

Tolal

Dissolved

Tolal

Dissolved

Tolal

Dissolved

Tolal

Result (ug/L)

MSD

2010

55.8

51.6

242000

226000

42.6

41.2

513

579

508

933

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L ;

ug/L

•ug/L

ug/L

ug/L

MS

2030 ,

53.8

51.8

234000

222000 i

42.5 :

41.1 :

495 .

582

486 I

931 :

RPD (%)

0.99V,

3.65'-l

0.39%

3.36%

1.79%

0.24%

0.24%

3.57%

0.52%

4.43%

0.2 r,i

QC
Acceptance

Criteria

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

FtH = Rctatwo Parent Difference (RPD) does not tnaot QC Acceptance cmora (RPD>20ft).
* RPD ID outitto percent conUd tm.tJ.
N D Spihod recovery outofdo QC control Itmra.
NC MSB = Hal calcuhted. Parent campto canecntratbns groatar than tout tmon trtn cplwd arrounta,
NA = QC acceptance cfitoria rnloveKtatad. Porc*rrt recovery not nvalbbie for «noryto.
P«u = RebtNO Percent DltarcnM (RPO) n Mffi)n QC tcccptann criteria <RPO<7pU).
QC » Quality Control
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

A. SOIL

Sample ID

D3L110000319B

D3L110000321B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L11000060BB

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L110000608B

D3L120000434B

D3L120000435B

D3L1 300001 35B

D3L130000135B

D3L130000135B

D3L130000135B

D3L130000135B

D3L130000135B

D3L1 30000 1358

D3U130000135B

D3L130000135B

D3L1 300001 35B

D3L1 300001 35B

D3L1 300001 35B

D3L130000135B

D3L1 300001 35B

D3L1 300001 35B

D3L130000135B

D3L130000135B

D3L130000135B

Lot ID

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

Analyzed

12/18/2003 15:22

12/18/200316:13

12/29/2003 19:01

12/19/200311:14

12/19/200311:14

12/19/200311:14 '

12/19/2003 11:14

12/1 9/2003 11:14

12/29/200319:01

12/19/2003 11:14

12/19/200311:14

12/19/2003 11:14

12/29/2003 19:01

12/19/200311:14

12/29/200319:01

12/19/200311:14

12/19/200311:14

12/29/200319:01

12/19/200311:14

12/19/200311:14

12/29/2003 19:01

12/19/200311:14

12/19/2003 11:14

12/19/200311:14

12/17/200317:30

12/18/200316:38

12/28/200319:19

12/19/2003 17:20

12/19/2003 17:20

12/19/200317:20

12/19/2003 17:20

12/19/200317:20

12/28/200319:19

12/19/2003 17:20

12/19/2003 17:20

12/19/2003 17:20

12/28/200319:19

12/19/2003 17:20

12/28/200319:19

12/19/200317:20

12/19/200317:20

12/28/2003 1S:19

12/19/200317:20 '

12/19/2003 17:20

Anayte

Mercury

Mercury

• Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium-

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Mercury

Aluminum

Antimony '

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper .

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Analyte
Type

• Total-

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/kg)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria . .

Evaluation

• pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass

pass

pass

. pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

A. SOIL

Sample ID

D3L130000135B

D3L1 300001 35B

D3L1 300001 35B

D3L130000135B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000594B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

Lot ID

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L190390

D3L190390

D3L1 90390

D3L1 90390

D3L190390

D3L1 90390

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L190390

D3L1 90390

D3L190390

D3L1 90390

D3L190405

D3L190405

D3L190405

D3L1 90405

D3L1 90405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L190405

D3L1 90405.

D3L190405

D3L190405

D3L1 90405

D3L1 90405

D3L190405

Analyzed

12/28/200319:19

12/19/200317:20

12/19/200317:20

12/19/200317:20

12/30/2003 0:01

12/22/2003 23:39

12/22/200323:39

12/22/200323:39

12/22/200323:39

12/22/200323:39

12/30/2003 0:01

12/22/2003 23:39

12/22/200323:39

12/22/200323:39

12/30/2003 0:01

12/22/200323:39

12/30/2003 0:01

12/22/200323:39

12/22/200323:39

12/30/2003 0:01

12/22/200323:39

12/22/2003 23:39

12/30/2003 0:01

12/22/200323:39

12/22/200323:39

12/22/200323:39

12/30/2003 3:03

12/23/200319:09

12/23/200319:09

12/23/200319:09

. 12/23/200319:09

12/23/200319:09

12/30/2003 3:03

12/23/2003 19:09

12/23/200319:09

12/23/2003 19:09

12/30/20033:03

12/23/200319:09

12/30/20033:03

12/23/200319:09

12/23/200319:09

12/30/2003 3:03

12/23/200319:09

12/23/2003 19:09

Anayte

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

• Zinc

Aluminum

Antimony

Arsenic

Barium •

Beryllium

Cadmium .

Calcium

Chromium

Cobalt

Copper

Iron

. Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

. Total

Total

Total

Total

Total

Total

Total •

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Result
(mg/kg)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

• ND •

ND

ND '

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

• pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

A. SOIL

Sample ID

D3L190000678B

D3L190000678B

D3L190000678B

D3L190000678B

D3L220000296B

D3L220000299B

D3L220000299B

D3L220000300B

D3L220000301B

D3L220000302B

D3L220000303B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000547B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000647B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

. Lot ID

D3L1 90405

D3L190405

D3L1 90405

D3L190405

D3L190390

D3L190390

D3L190405

D3L1 90405

D3L190419

D3L190461

D3L190464

D3L190464

D3L1 90464

D3L 190464

D3L1 90464

D3L1 90464

D3L1 90464

D3L1 90464

D3L1 90464

D3L1 90464

D3L1 90464

D3L1 90464

D3L190464

D3L1 90464

D3L190464

D3L1 90464

D3L1 90464

D3L1 90464

DSL 190464

D3L190464

D3L1 90464

D3L1 90464

D3L190464

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

Analyzed

12/30/2003 3:03

12/23/200319:09

12/23/200319:09

12/23/2003 19:09

12/23/2003 14:38

12/27/200321:19

12/27/200321:19

12/23/2003 16:18

12/31/2003 12:13

12/31/200313:40

12/31/200314:20

1/5/2004 4:04

1/4/2004 2:08

1/4/2004 2:08

• 1/4/20042:08

1/4/2004 2:08

1/4/2004 2:08

1/5/2004 4:04

1/4/2004 2:08

1/4/2004 2:08

1/4/2004 2:08

1/5/2004 4:04

1/4/2004 2:08

1/5/20044:04

1/5/2004 4:04

1/4/2004 2:08

1/5/2004 4:04

1/4/2004 2:08

1/4/2004 2:08

1/5/20044:04

1/4/2004 2:08

1/4/2004 2:08

1/5/2004 4:04

1/5/2004 0.58

12/30/200318:05

12/30/2003 18:05

12/30/200318:05

12/30/200318:05

12/30/200318:05

1/5/2004 0:58

12/30/2003 18:05

12/30/200318:05

12/30/200318:05

1/5/2004 0:58

Anayte

Sodium

Thallium

• Vanadium

Zinc

Mercury

Mercury

Mercury

Mercury

Mercury

Mercury

Mercury

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

•Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

2nc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

• Copper

Iron

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(mg/kg)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

. ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

' pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

A. SOIL

Sample ID

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000648B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

D3L230000649B

.D3L230000649B'

D3L230000649B

.D3L230000649B

D3L230000549B

D3L230000649B

D3L23Q000649B

D3L230000649B

D3L230000649B

Lot ID

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

• D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L1 90461

D3L1 90461

D3L190461

D3L190461

D3L1 90461

D3L1 90461

D3L1 90461

D3L190461

D3L190461

D3L1 90461

D3L1 90461

D3L1 90461

D3L190461 .

D3L190461

D3L190461

D3L19Q461

D3L190461

• D3L190461

D3L190461

D3L190461

D3L190461

•. D3L1 90461

Analyzed

12/30/200318:05

1/5/2004 0:58

12/30/200318:05

12/30/200318:05

1/5/2004 0:58

12/30/2003 18:05

12/30/2003 18:05

1/5/2004 0:58

12/30/200318:05

12/30/200318:05 .

1/5/2004 0:58

1/5/2004 6:22

12/31/200321:15

12/31/200321:15

12/31/200321:15

12/31/200321:15

12/31/200321:15

1/5/2004 6:22

12/31/200321:15

12/31/200321:15

12/31/200321:15

1/5/2004 6:22

12/31/200321:15

1/5/2004 6:22 .

12/31/200321:15

12/31/200321:15

1/5/2004 6:22

12/31/200321:15 '

12/31/200321:15

1/5/2004 6:22

12/31/200321:15

12/31/200321:15 '.

. 1/5/2004 6:22 .

Anayte

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

. Magnesium-

Manganese

Nickel

Potassium

Selenium'

Silver

Sodium

Thallium

Vanadium

Zinc

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total . :

Total •

•Total'

Total '

Total

'. Total '

Total :

Total '

Total

'Total •

Result
(mg/kg)

NO

ND

ND

ND

ND

ND

ND '

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND ' . •'

ND
;'ND

ND

ND

ND

ND

ND

'ND , :

QC Acceptance
Criteria

Evaluation

pass -•

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

- ! pass ;.

pass

pass

pass •

pass

pass

pass

pass

pass I

1 . pass . • :i ;

Fail = Does not meet QC acceptance criteria (chemical detected above detection limit).

ND = Concentration not detected at concentrations above the reporting limit.

Pass = Results are within QC acceptance criteria (below detection limit).

QC = Quality Control'
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D3L110000334B

D3L120000442B

D3L1 300001 28B

D3L130000128B

D3L1 300001 28B

D3L130000128B

D3L130000128B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L130000167B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L160000478B

D3L1 6000047 8B

D3L160000478B

D3U160000478B

D3L160000478B

D3L170000625B

D3L170000625B

D3L170000625B

Lot ID

D3L100414 '

D3L1 10408

D3L1 10408

D3L1 10408

D3L110408

D3L110408

D3L110408

D3L110408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 10408

D3L1 1040.8

D3L1 10408

D3L1 10408

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

D3L100414

Analyzed

12/15/200318:42

12/15/2003 17:18

12/19/20032:53

12/19/2003 2:53

12/19/2003 2:53 .

12/19/2003 2:53

12/19/20032:53

12/22/200314:36

12/16/200311:06

12/22/200314:36

12/16/200311:06

12/16/2003 11:06

12/16/2003 11:06

12/22/200314:36

12/16/2003 11:06

12/22/200314:36

12/16/200311:06

12/16/200311:06

12/22/2003 14:36

12/16/2003 11:06

12/16/200311:06

12/22/200314:36

12/16/200311:06

12/16/2003 11:06

12/29/20039:15

12/19/200313:35

12/29/20039:15

12/19/200313:35

12/19/200313:35

12/19/200313:35

12/29/20039:15

12/19/200313:35

12/29/20039:15

12/19/200313:35

12/19/200313:35

12/29/20039:15

12/19/200313:35

12/19/200313:35

12/29/20039:15'

12/19/200313:35

12/19/200313:35

12/24/20037:17

12/24/2003 7:17

12/24/2003 7:17

Anayte

Mercury

Mercury

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

. Vanadium

Zinc

Antimony

Arsenic

Beryllium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

. Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total •

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Result
(ug'L)

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass '

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D3L170000625B

D3L170000625B

D3L210000117B

D3L210000117B

D3L210000117B

D3L21 00001 17B

D3L210000117B

D3L210000118B

D3L21 000011 SB

D3L210000118B

D3L210000118B

D3L210000118B

D3L21 00001 18B

D3L210000118B

D3L210000118B

D3L210000118B

D3L210000118B

D3L210000118B

D3L210000118B

D3L21 00001 18B

D3L210000118B

D3L210000118B

D3L210000118B

D3L210000118B

D3L220000305B

D3L220000306B

D3L220000307B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

Lot ID

D3L100414

D3L100414

D3L190390

D3L190390

D3L1 90390

D3L1 90390

D3L190390

D3L190390

D3L190390

D3L1 90390

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

• D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L190390

D3L1 90390

D3L190390

D3L190419

D3L190461

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

Analyzed

12/24/2003 7:17

12/24/20037:17

12/24/20036:15

12/24/20036:15

12/24/20036:15

12/24/20036:15

12/24/20036:15

12/29/20037:26

12/23/200317:10

12/29/20037:26

12/23/200317:10

12/23/200317:10

12/23/200317:10

12/29/20037:26

12/23/200317:10

12/29/20037:26

12/23/200317:10

12/23/200317:10

12/29/2003 7:26

12/23/200317:10

12/23/200317:10

12/29/20037:26

12/23/200317:10

12/23/200317:10

12/22/200318:55

12/30/2003 17:31

12/30/200318:46

1/7/200418:12

1/7/2004 14:48 .

1/7/2004 18:12

1/7/2004 14:48

1/7/2004 14:48

1/7/2004 14:48

1/7/2004 18:12

1/7/200414:48

1/7/2004 18:12

1/7/2004 14:48

1/7/2004 14:48 •

1/7/200418:12

1/7/2004 14:48

1/7/2004 14:48

1/7/200418:12

1/7/2004 14:48

1/7/2004 14:48

Anayte

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver .

Sodium

Vanadium

Zinc

Mercury

Mercury

Mercury

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium :

Vanadium

Zinc

Analyte
Type

Total

' Total

Total

Total '

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

. Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total'

Total

Total

Total

Total

Total

•Total

Total

Total

Total

Total

Total •

Total

Result
(ug/L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND .

ND

ND

' ND

ND

ND

ND

ND'

ND

ND

ND

• ND

ND

ND

ND

ND

ND

ND

ND

ND

, ND

ND

ND

ND

ND

ND

"ND

. ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass'

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000671B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

D3L300000672B

Lot ID

D3L190461

D3L190461

D3L 190461

D3L 190461

D3L190461

D3L190461

D3L190461

• D3L190461

D3L190461

D3L190461

D3L1 90461

D3L190461

DSL 190461

D3L190461

D3L190461

D3L1 90461

D3L1 90461

D3L190419

D3L190419

D3L190419

D3L190419

D3L190419

D3L190461

D3L1 90461

D3L190461

D3L190461

D3L190461

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

Analyzed

1/7/200418:12

1/7/2004 14.48

1/7/200418:12

1/7/2004 14:48

1/7/2004 14:48

1/7/200414:48

1/7/2004 18:12

1/7/2004 14:48

1/7/200418:12

1/7/2004 14:48

1/7/2004 14:48

1/7/2004 18:12

1/7/2004 14:48

1/7/2004 14:48

1/7/2004 18:12

1/7/2004 14:48

1/7/2004 14:48

1/7/2004 17:54

1/7/2004 17:54

1/7/200417:54

1/7/2004 17:54

1/7/2004 17:54

1/7/200417:54

1/7/2004 17:54

1/7/2004 17:54

1/7/2004 17:54

1/7/2004 17:54

5/10/2004 3:18:00 PM

5/13/2004 10:49:00 AM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/14/2004 10:07:00 PM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

Anayte

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Mercury

Mercury

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Zinc

Barium

Chromium

Cobalt

Copper

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Total

Total

Total

Total

Total

Total

Total .

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Result
(ug/L)

ND

ND

ND

ND

ND .

ND

ND

ND

ND

ND

ND

ND'

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND '

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

• pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID Lot ID

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E040112

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

Analyzed

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 2:45:00 AM

5/15/2004 8:27:00 AM

5/15/2004 8:27:00 AM

5/15/2004 8:27:00 AM

5/15/2004 8:27:00 AM

5/15/2004 8:27:00 AM

5/15/2004 8:27:00 AM

5/17/2004 12:13:00 AM

5/17/2004 12:13:00 AM

5/17/2004 12:13:00 AM

5/17/2004 12:13:00 AM

5/17/2004 12:13:00 AM

5/17/2004 12:13:00 AM

5/17/2004 8:23:00 PM

5/17/2004 8:23:00 PM

5/17/2004 8:23:00 PM

5/17/2004 8:23:00 PM

5/17/2004 8:23:00 PM

5/18/2004 8:06:00 PM

5/18/2004 8:06:00 PM

5/18/2004 8:06:00 PM

5/18/2004 8:06:00'PM

5/18/2004 8:06:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:OC PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 7:38:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

Anayte

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Zinc

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Barium

Chromium

Cobalt

Copper

• Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Zinc

Barium

Chromium

Cobalt

Copper

Analyte
Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total '

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Result
(ug'L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND •

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

.ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

• pass

pass

pass

. pass

pass

pass

pass

pass •

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID Lot ID

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4E260121

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

Analyzed

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/1/2004 8:25:00 PM

6/19/2004 12:58:00 PM

6/19/2004 12:58:00 PM

6/19/2004 12:58:00 PM

6/19/2004 12:58:00 PM

6/19/2004 12:58:00 PM

6/19/2004 8:04:00 PM

6/19/2004 8:04:00 PM

6/19/2004 8:04:00 PM

6/19/2004 8:04:00 PM

6/19/2004 8:04:00 PM

6/4/2004 1:27:00 AM .

6/4/2004 1:27:00 AM

6/4/2004 1:27:00 AM '

6/4/2004 1:27:00 AM

6/4/2004 1:27:00 AM

6/4/2004 1:27:00 AM

6/4/2004 2:13:00 AM

6/4/2004 2:13:00 AM-

6/4/2004 2:13:00 AM

6/4/2004 2:13:00 AM

6/4/2004 2: 13:00 AM

6/4/2004 2:13:00 AM

6/6/2004 12:35:00 PM

6/6/2004 2:03:00 PM

7/12/2004 7:41:OOPM

7/12/2004 7:41:OOPM

7/12/2004 7:41:OOPM

7/12/2004 7:41:OOPM

7/12/2004 7:41:OOPM

7/12/2004 8:26:00 PM

7/12/2004 8:26:00 PM

7/12/2004 8:26:00 PM

7/12/2004 8:26:00 PM

7/12/2004 8:26:00 PM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

Anayte

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Zinc

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

. Cadmium

Thallium

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Mercury

Mercury

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Barium

Chromium

Cobalt

Analyte
Type

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total '

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total .

Total

Result
(ug/L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

.ND

ND

ND

ND

ND

ND

ND

• ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID Lot ID

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

D4G010356

, D4G010356

D4G010356

D4G010356

D4G010356

. D4G010356

D4G010356

D4G010356

D4G010356

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388'

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

Analyzed

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 2:40:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/13/2004 3:41:00 AM

7/14/2004 10:32:00 PM

7/14/2004 11:13:00 PM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 1:47:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

7/22/2004 2:44:00 AM

8/12/2004 12:39:00 PM

8/12/2004 9:56:00 PM

8/12/2004 9:56:00 PM

8/12/2004 9:56:00 PM

8/12/2004 9:56:00 PM

8/12/2004 9:56:00 PM

8/13/2004 3:08:00 PM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

Anayte

Copper

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Mercury

Mercury

Aluminum

Calcium

Iran

Magnesium

Potassium

Sodium

Zinc

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Zinc

Mercury

Antimony

Arsenic

Beryllium .

Cadmium

Thallium

Mercury

Barium

Chromium

Cobalt .

Copper

Analyte
Type

Total'

Total

Total

Total

Total

Total

Total.

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Dissolved

Total

Total

Total

Total

Total .

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved .

Dissolved '

Total

Total

Total

Total

Total

Result
(ug/L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND'

ND

. ND

ND

. ND

ND

ND

ND.

ND

. ND

ND

ND

. ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass .

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

. pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D4K1900005&5B

D4K290000241B

D4K290000241B

D4K1900005S5B

D4K290000241B

D4K290000241B

D4K190000595B

D4K190000595B

D4K190000595B

Lot ID

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

.D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4G280388

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

Analyzed

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9:48:00 AM

8/4/2004 9-48:00 AM

8/6/2004 3:17:00 AM

8/6/2004 3: 17:00 AM

8/6/2004 3:17:00 AM

8/6/2004 3:17:00 AM

8/6/2004 3: 17:00 AM

8/6/2004 3:17:00 AM

8/6/2004 3:17:00 AM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/6/2004 7:37:00 PM

8/7/2004 5:18:00 AM

8/7/2004 5:18:00 AM

8/7/2004 5:18:00 AM

8/7/2004 5:18:00 AM

8/7/2004 5: 18:00 AM

. 8/7/2004 5:18:00 AM

8/9/2004 5:34:00 PM

8/9/2004 5:34:00 PM

8/9/2004 5:34:00 PM

8/9/2004 5:34:00 PM

8/9/2004 5:34:00 PM

11/23/200420:44

12/1/200420:48

12/1/200420:48

11/22/2004 19:31

12/1/200420:48

12/1/2004 20:48

11/23/200420:44

11/22/2004 19:31

11/22/2004 19:31

Anayte

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Aluminum

Calcium

'Iron

Magnesium

Potassium

Sodium

Zinc

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Silver

Vanadium

Zinc

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Antimony

Arsenic

Beryllium

Cadmium

Thallium

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Analyte
Type

Total

Total

Total

Total
1 Total

Total

Total

Total

Total

Total •

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total

Total

Total

• Total

Total

Total

' Total

. Total

Total

Result
(ug/L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

Lab QC Eval_v4.xls: Method Blank Page 11 of 15



E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D4K190000595B

D4K190000595B

D4K190000595B

D4K190000595B

D4K190000595B

D4K240000531B

D4K190000595B

D4K190000595B

D4K190000595B

D4K190000595B

D4K190000595B

D4K290000241B

D4K190000595B

D4K190000595B

D4K190000614B

D4K1900Q0616B

D4K190000616B

D4K190000614B

D4K190000616B

D4K190000616B

D4K190000614B

D4K190000614B

D4K190000614B

D4K190000614B

D4K190000S14B

D4K190000614B

D4K190000614B

D4K190000614B

D4K240000537B

D4K190000614B

D4K190000614B

D4K190000614B

D4K190000614B

D4K1 9000061 4B

D4K1 9000061 6B

D4K1 9000061 4B

D4K190000614B

D5C290000583B

D5C290000584B

D5C290000584B

D5C290000583B

D5C290000584B

D5C290000584B

D5C290000583B

Lot ID

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K190487

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K1 90487

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D4K190487

D4K190487

D4K190487

D4K1 90487

D4K1 90487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K190487

D4K1 90487

D4K190487

D4K190487

D4K190487

D4K1 90487

D4K1 90487

D4K1 90487

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

Analyzed

11/22/2004 19:31

11/23/200420:44

11/22/200419:31

11/23/200420:44

11/22/2004 19:31

11/30/200412:45

11/22/200419:31

11/23/200420:44

11/22/2004 19:31

11/22/2004 19:31

11/23/200420:44

12/1/200420:48

11/22/200419:31

11/22/200419:31

11/25/2004 11:48

12/1/2004 17:49

12/1/2004 17:49

11/29/200413:22

12/1/2004 17:49

12/1/2004 17:49

11/25/2004 11:48

11/29/2004 13:22

11/29/200413:22

11/29/2004 13:22

11/25/2004 11:48

11/29/200413:22

11/25/2004 11:48

11/25/200411:48

12/2/2004 17:46

11/29/200413:22

11/25/200411:48

11/29/2004 13:22

11/29/200413:22

11/25/200411:48

12/1/2004 17:49

11/29/2004 13:22

11/25/2004 11:48

3/31/2005 0:25

3/30/2005 22:02

3/30/2005 22:02

3/30/2005 16:11

3/30/2005 22:02

3/30/2005 22:02

3/31/2005 0:25

Anayte

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

• Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved •

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Total .

Total

Result
(ug'L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND '

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

• ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

•ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass ,

pass •

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000109B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000583B

D5C290000584B

D5C290000583B

D5C290000583B

D5E040000197B

D5E040000643B

D5E040000643B

D5E040000197B

D5E040000643B

D5E040000643B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E090000238B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000197B

D5E040000643B

D5E040000197B

D5E040000197B

D5E040000223B

D5E040000644B

D5E040000644B

D5E040000223B

D5E040000644B

Lot ID

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

DSC 280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5C280224

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222 .

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

Analyzed

3/30/200516:11

3/30/2005 16:11

3/30/200516:11

3/31/2005 0:25

3/30/2005 16:11

3/31/2005 0:25

3/30/2005 16:11

3/29/2005 17:51

3/30/2005 16:11

3/31/2005 0:25

3/30/200516:11

3/30/2005 16:11

3/31/2005 0:25

3/30/2005 22:02

3/30/2005 16:11

3/30/2005 16:11

5/6/200521:54

5/9/2005 22:08

5/9/2005 22:08

5/6/200512:12

5/9/2005 22:08

5/9/2005 22:08

5/6/200521:54

5/6/2005 12:12

5/6/200512:12

5/6/2005 12:12

5/6/200521:54

5/6/2005 12:12

5/6/200521:54

5/6/2005 12:12

5/9/200517:25

5/6/200512:12

5/6/200521:54

5/6/2005 12:12

5/6/2005 12:12

5/6/200521:54

5/9/2005 22:08

5/6/200512:12

5/6/2005 12:12

5/6/2005 19:46

5/9/2005 23:07

5/9/2005 23:07

5/6/200515:03

5/9/2005 23:07

Anayte

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Analyte
Type

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Dissolved

Total

Total

Total

Total

Total

Result
(ug'L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D5E040000644B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E090000233B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000223B

D5E040000644B

D5E040000223B

D5E040000223B

D5I220000492B

D5I220000237B

D5I220000527B

D5I220000193B

D5I220000527B

D5I220000193B

D5I220000492B

D5I220000237B

D5I220000527B

D5I220000193B

D5I220000527B

D5I220000193B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

' D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

Lot ID

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D5E020222

D51 190220

D51 190220

D51 190220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D51 190220

D5I1 90220

D51 190220

D51 190220

D51 190220

D5I190220

D51 190220

D51 190220

D5l 190220

D51 190220

D51 190220

D 511 90220

D51 190220

D51 190220

D51 190220

D51 190220

D5I1 90220

D51 190220

Analyzed

5/9/2005 23:07

5/6/200519:46

5/6/200515:03

5/6/200515:03

5/6/200515:03

5/6/200519:46

5/6/200515:03

5/6/2005 19:46

5/6/200515:03

. 5/9/200517:49

5/6/200515:03

5/6/200519:46

5/6/200515:03

5/6/200515:03

5/6/2005 19:46

5/9/2005 23:07

5/6/200515:03

5/6/200519:46

9/27/2005 17:25

9/26/2005 20:58

9/29/2005 2:23

9/27/2005 19:44

9/29/2005 2:23

9/27/200519:44

9/28/2005 2:50

9/28/2005 7:59

9/29/20052:23

9/27/2005 19:44

9/29/2005 2:23

9/27/200519:44

9/27/2005 17:25

9/26/2005 20:58

9/28/2005 2:50

9/28/2005 7:59

9/28/2005 2:50

9/28/2005 7:59

9/28/2005 2:50

9/28/2005 7:59

9/27/2005 17:25

9/26/2005 20:58

9/28/2005 2:50

9/28/2005 7:59

9/27/2005 17:25

9/26/200520:58

Anayte

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Aluminum

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron ••

Iron

Lead

Lead

Magnesium

Magnesium

Analyte
Type

Total

Total

Total

Total

Total '

Total

.-. Total

Total

Total

Total .

Total

Total

Total

Total

Total .

Total

Total

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

. Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Result
(ug'L)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

' ND

ND

ND

ND

ND

,ND

ND '

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass
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E-8. Data Quality Assessment
Evaluation of Method Blank (MB) Results

B. GROUNDWATER

Lab Sample ID

D5I220000492B

D5I2200002378

D5I220000500B

D5I260000235B

D5I260000218B

D5I220000522B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

D5I220000492B

D5I220000237B

D5I220000492B

D5I2200002S7B

D5I220000492B

D5I220000237B

D5I220000527B

D5I220000153B

D5I220000492B

D5I220000237B

D5I2200004S2B

D5I220000237B

Lot ID

D51 190220

D5I190220

D5I190220

D51 190220

D5I190220

D5I190220

D5I190220

D51 190220

D51 190220

D51 190220

D5I1 90220

D51 190220

D51 190220

D5I190220

D5I190220

D5I190220

D51 190220

D51 190220

D5I190220

D5I1 90220

D5I1 90220

D51 190220

Analyzed

9/28/2005 2:50

9/28/2005 7:59

9/23/2005 17:39

9/26/200517:50

9/26/2005 17:13

9/23/2005 18:48

9/28/2005 2:50

9/28/2005 7:59

9/27/2005 17:25

9/26/2005 20:58

'9/28/20052:50

9/28/2005 7:59

9/28/2005 2:50

9/28/2005 7:59

9/27/2005 17:25

9/26/2005 20:58

9/29/2005 2:23

9/27/2005 19:44

9/28/2005 2:50

9/28/2005 7:59

9/28/2005 2:50

9/28/2005 7:59

Anayte

Manganese

Manganese

Mercury

Mercury

Mercury

Mercury

• Nickel

Nickel

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

Analyte
Type

Dissolved

Total

Dissolved

Dissolved

Total

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Dissolved

Total

Result
(ug/L)

NO

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QC Acceptance
Criteria

Evaluation

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

Fail = Does not meet QC acceptance criteria (chemical detected above detection limit).

ND = Concentration not detected at concentrations above the reporting limit.

Pass = Results are within QC acceptance criteria (below detection limit).

QC = Quality Control
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APPENDIX F

NATURE AND EXTENT OF SOIL CONTAMINATION
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USGS BACKGROUND CONCENTRATIONS OF METALS IN SOIL
AND

DERIVATION OF THE 99™ PERCENTER BACKGROUND CONCENTRATION
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Table F-l. Raw Background Da(a from Schacklctte and Bocrngcn (1984)
(Arapahoe, Clear Creek, Douglas, Elbcrt, Jefferson, Park and Weld Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC016950
GC155150
GC033350
GC1 55050
GC181450
GC263250
GC268750
GC268850
GC085050
GC085150
GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC155150
GC033350
GC1 55050
GC263250
GC268750
GC268850

County

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld
Elbert
Elbert

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Park
Park
Weld
Weld
Weld

Latitude

39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

39.55
39.1333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.65
40.4
39.45

40.8833
40.9833
40.6333

Longitude

104.25
105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.4
104.15
104.25

105.7833
106.15

104.8833
104.4
104.15
105.2

106.6333
105.7

104.7833
103.7

104.0833

Date
Collected

01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-Jun-75
01-Jun-75
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-Jul-63
01-Aug-65
01-Jul-63
01-Aug-68
01-Aug-68
01-Aug-68

Analyte

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic

Units

%

%

%
%

%

%

%

%

%
%

%

%
%

%
PPM

PPM

PPM

PPM

PPM
PPM

PPM
PPM
PPM

PPM

PPM
PPM
PPM

PPM

Concentration

7

10
10

10

5

3

7

7

10
3

7

5

1.5
10

1
1

7.5

6.6
3.2

3.2

4.73
4.145

10

3.3

4
9.1

5
4.5

Qualifier

-

G

G

G
-

--

—

-

G
—

-

-
-

--

L
L
-

-

-
—

--
—

--
—

—
~

-

-

Concentration
(ppm)

70000
100000
100000
100000
50000
30000
70000
70000
100000
30000
70000
50000
15000
100000

1

1

7.5
6.6

3.2
3.2

4.73
4.145

10

3.3

4

.9.1
5

4.5

Non-detect Adjusted
Concentration (ppm)

70000
100000
100000
100000
50000
30000
70000
70000
100000
30000
70000
50000
15000
100000

1

1

7.5

6.6

3.2
3.2

4.73
4.145

10
3.3
4

9.1
5

4.5
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Table F-l. Raw Background Dala from Scliackldle and Bocrngcn (1984)
(Arapahoe, Clear Creek, Douglas, Elbert, Jefferson, Park ami Weld Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC0 16950
GC 1551 50
GC033350
GC1 55050
GC181450
GC263250
GC2G8750
GC268850
GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC1 55050
GC181450
GC2G3250
GC2G8750
GC268850

County

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbett

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.G167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

Longitude

104.25
105.7833

106.15
104.8833

104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833

Date
Collected

01-Oct-63
01-Aug G5
01-Aug-G5
01-May-G4
01-Jun-75
01-Jun-75
01-May-62
Ol-Jul-63
01-Aug-65
01-Ju!-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-65
01-Aug-G5
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-G3
01-Aug-G5
01-Jul-63
01-Jul-64

01-Aug-G8
01-Aug-68
01-Aug-68

Analyte

Barium
Datium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium

Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium
Beryllium

Units

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

Concentration

700
700
700
2000
700
700
1000
700
700
500
500
700
700
300
1.5
5
1
3
1
1
5
2
1
1
1
1
1

1.5

Qualifier

—
—
—
-
—
—
—
—
—
-
--
—
--
—
—
—
N
-
-
N
--
-

N
N
N
N
N
--

Concentration
(ppm)

700
700
700

2000
700
700
1000
700
700
500
500

. 700
700
300
1.5
5
1

3
1
1
5
2
1
1
1
1
1

1.5

Non-detect Adjusted
Concentration (ppm)

700
700
700
2000
700
700
1000
700
700
500
500
700
700
300
1.5
5

0.5
3
1

0.5
5
2

0.5
0.5
0.5
0.5
0.5
1.5
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Table F-l. Raw Background Data from ScliacklcUc and Bocrngcn (1984)
(Arapahoe, Clear Creek, Douglas, Elbert, Jefferson, Park and Weld Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC170050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850

Cuuriiy

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbeit
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

Longitude

104.25
105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833

Date
Collected

01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68

Analyte

Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium
Calcium

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Units

%

%

%

%

%
%

%

%

%
%

%

%

%
%

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM
PPM
PPM

PPM
PPM

Concentration

0.76
0.7
0.9

0.72
0.463
1.7617

1.1

1.1
1.2

1.5

1.1
0.55
32
4.9

50

50

30

20

20

50

30

50

50

50
50
20

10
30

Qualifier

-

—

—

—

-
—

—

—

—

-

-

-

—

—

—

—
—

-

—

-

- -
-

--

—

--

—

--

Concentration
(ppm)

7600
7000
9000
7200
4630
17617
11000
11000
12000
15000
11000
5500

320000
49000

50

50
30

20

20

50

30

50

50

50

50
20

10
30

Non-detect Adjusted
Concentration (ppm)

7600
7000
9000
7200
4630
17617
11000
11000
12000
15000
11000
5500

320000
49000

50

50
30

20

20

50

30

50

50

50

50
20

10
30
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Table F-l. Raw liackground Data from Schacldcttc and Uocrngcn (1984)
(Ampullae, Clear Creek, Douglas, Libert, Jefferson, Park and Wehl Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GCO 16950
GC155150
GC033350
GC 155050
GC181450
GC2G3250
GC268750
GC268850
GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850

County

Arapahoe
Clear Creek
Cloar Creek

Douglas
Elbert
Elbeil

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4

39.45
39.2167
40.8833
40.9833
40.6333

Longitude

104.25
105.7833

106.15
104.8833

104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833

Date
Collected

01-Oct-63
01-Aug-65
01-Aug-G5
01 -May 64
01-Jun-75
01-Jun-75
01-May-G2
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-G4
01-Aug-68
01-Aug-G8
01-Aug-68
01-Oct-63
01-Aug-G5
01-Aug-65
01-May-64
OI-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
OI-Aug-68
01-Aug-68

Analyte

Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Cobalt
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper

Units

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM
PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM
PPM

PPM

PPM

Concentration

7

15

10

5
7

5

10
7

15

3
7

3

3

3

20
30

15

15

15

7

50

50
30

30

10
15

15

15

Qualifier

—
..

—
—

—

--

—
—

--

N
--

--

-

— •
-

—
—

-

—

--

--

-

•--

—

—

. —
--

-

Concentration
(ppm)

7

15

10

5
7

5

10
7

15

3
1 7

3

3

3

20
30

15

15

15

7

50

50

30

30
10
15

15

15

Non-detect Adjusted
Concentration (ppm)

7

15

10

5
7

5

10
7

15

1.5
7

3

3

3

20

30
15

15

15

7

•50

50

30

30

10
15

15

15
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Table F-l. Raw Background Data from Scliacklctie and Bocrugcn (1984)
(Arapahoe, Clear Creek, Douglas, Elbert, Jefferson, Park and Weld Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC016950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC1 55050
GC181450
GC263250
GC268750
GC268850

County

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.G1G7
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

Longitude

104.25
105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7 '

104.0833

Date
Collected

01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62

01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68

Analyte

Iron
Iron
Iron
Iron
Iron
Iron
Iron
Iron
Iron
Iron

• Iron
Iron
Iron
Iron
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

Units

%
%

%

%

%

%

%

%
%

%

%
%

%

%
PPM

PPM
PPM

PPM

PPM

PPM
PPM

PPM

PPM

PPM

PPM
PPM
PPM

PPM

Concentration

3

2

2

1.5

1

1

7

3
3

1.5

2
2

0.7

2

30

50
50
50

30
15

100

70

50

30

70
20
10

15

Qualifier

—
—

—

—

—
—

—

—

—

—

—

—

—
—

—
—

—
—

— '
--

—

—

—
—
—

—

—

--

Concentration
(ppm)

30000
20000
20000
15000
10000
10000
70000
30000
30000
15000
20000
20000
7000

20000
30

50
50
50

30

15

100

70

50

30

70
20
10

15

Non-detect Adjusted
Concentration (ppm)

30000
20000
20000
15000
10000
10000
70000
30000
30000
15000
20000
20000
7000
20000

30

50
50
50

30

15

100

70

50
30

70
20
10

15
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Table F-l. Raw Background Da I a from Scliacklcftc and liocrngcn (1984)
(Arapahoe, Clear Creek, Douglas, Klbcrl, Jefferson, Park and ll'elil Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC0332GO
GC 170050
GC085050
GC085150
GC01G950
GC155150
GC033350
GC1 55050
GC181450
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC016950
GC155150
GC033350
GC1 55050
GC181450
GC263250
GC268750
GC268850

County

Arapahoe
Clear Croek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.G1G7
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

Longitude

104.25
105.7833

106.15
104.8833

104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833

Date
Collected

01-Oct-63
01-Aug-G5
01-Aug-G5
01-May-64
01-Jun-75
01-Jun-75
01-May-G2
01-Jul-G3
01-Aug-65
01-Jul-63
01-Jul-G4
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64.
01-Aug-68
01-Aug-G8
01-Atig-68

Analyte

Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese

Units

%

%
%

%

%

%

%

%

%

%

%

%

%

%

PPM
PPM

PPM
PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM
PPM
PPM

PPM

Concentration

0.7

0.7

0.5

0.3

0.3

0.5

1

0.7

1

0.5

0.5

0.3

0.7

1.5

300

700

500

200

300

150

1000
500

500

300

300

300
70

300

Qualifier

-

—
—

— .
—

--

- '
--

-

—
—

--

-

-

~

--

--

-

-

'--
-

-

—
—

—
—

-

--

Concentration
(ppm)

7000
7000
5000
3000
3000
5000
10000
7000
10000
5000
5000
3000
7000
15000
300

700

500

200

300

150

1000
500

500

300

300
300
70

300

Non-detect Adjusted
Concentration (ppm)

7000
7000
5000
3000
3000
5000
10000
7000
10000
5000
5000
3000
7000
15000
300

700

500
200

300

150

1000
500

500

300

300

300
70

300
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Table F-l. Raw Background Data from SchacklcUc and Bocrngcn (L984)
(Arapahoe, Clear Creek, Douglas, Libert, Jefferson, Park and Weld Counties in Colorado)

PRIMEJD

GC157150
GC033150
GC033250
GC1 70050
GC085050
GC085150
GC155150
GC033350
GC 155050
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC1 55050
GC181450
GC2G3250
GC2G8750
GC268850
GC157150
GC033150

County

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek

Latitude

39.6167
39.7833
40.05
39.25
39.55

39.1333
39.65
40.4
39.45

40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167

L39.7833

Longitude

104.25
105.7833

106.15
104.8833

104.4
104.15
105.2

106.6333
105.7

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833

Date
Collected

01-Oct-63
01-Aug-65
01-Aug-65
01-May-G4
01-Jun-75
01-Jun-75
01-Jul-G3
01-Aug-65
01-Jul-63
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-Oct-63
01-Aug-G5

Analyte

Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel

Phosphorus
Phosphorus

Units

PPM

PPM
PPM

PPM

PPM

PPM

PPM

PPM
PPM

PPM

PPM

PPM
PPM

PPM

PPM

PPM
PPM

PPM

PPM
PPM
PPM

PPM

PPM

PPM

PPM
PPM

%

%

Concentration

0.04
0.06
0.03
0.1

0.04
0.04
0.18
0.04
1.3

0.02
0.03
0.01
20

15

15
15
7

7

20

20
20

7

15

7

7

10
0.044
0.016

Qualifier

-
--

-

—

—

—

—

—

-
-

-

-
—

--

-
-

-

—

-
—
-

-
-

--

-
-

-

--

Concentration
(ppm)

0.04
0.06
0.03
0.1

0.04
0.04
0.18
0.04
1.3

0.02
0.03
0.01
20

15

15

15
7

7

20

20
20

7

15
7

7

10
440

160

Non-detect Adjusted
Concentration (ppm)

0.04
0.06
0.03
0.1

0.04
0.04
0.18
0.04
1.3

0.02
0.03
0.01
20

15

15
15
7

7

20

20
20

7

15
7

7

10
440

160
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Table F-l. Raw Background Data from SchacklcUc and JJocriigcn (1984)
(Arapahoe, Clear Creek, Douglas, Klbcrt, Jefferson, Park and Weld Counties in Colorado)

PR1MEJD

GC033250
GC170050
GC01G950
GC155150
GC033350
GC 155050

GC181450
GC263250
GC268750
GC2G8850

GC157150

GC033150
GC033250
GC 170050

GC085050
GC085150
GC016950

GC155150
GC033350
GC 155050
GC181450

GC263250
GC2G8750

GC2G8850
GC157150
GC033150
GC033250
GC1 70050

County

Clear Creek
Douglas

Jefferson
Jefferson

Park
Park

Park
Weld
Weld

Weld
Arapahoe

Clear Creek
Clear Creek

Douglas

Elbert
Elbert

Jefferson

Jefferson
Park
Park
Park

Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas

Latitude

40.05
39.25

39.3667
39.65
40.4

39.45
39.2167

40.8833
40.9833

40.6333
39.6167

39.7833
40.05
39.25

39.55
39.1333
39.3667

39.65
40.4

39.45
39.2167

40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25

Longitude

106.15
104.8833

105.25
105.2

106.6333
105.7

106
104.7833

103.7

104.0833

104.25

105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7

106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833

Date
Collected

01-Aug-65
01-May-64

01-May-62
01-Jul-63
01-Aug 65

01-Jul-63
01-Jul-64
01-Aug-68

01-Aug-68
01-Aug-68
01-Ocl-63

01-Aug-65
01-Aug-65
01-May-64

01-Jun-75
01-Jun-75
01-May-G2

01-Jul-G3
01-Aug-G5
01-Jul-63
01-Jul-64

01-Aug-68
01-Aug-G8
01-Aug-G8

01-Oct-63
01-Aug-65
01-Aug-65
01-May-64

Analyte

Phosphorus
Phosphorus

Phosphorus
Phosphorus
Phosphorus
Phosphorus

Phosphorus
Phosphorus
Phosphorus
Phosphorus

Potassium

Potassium
Potassium
Potassium

Potassium
Potassium
Potassium

Potassium
Potassium
Potassium
Potassium

Potassium
Potassium
Potassium

Selenium
Selenium
Selenium
Selenium

Units

%

%

%

%
%

%

%

%

%

%

%

%
%

%

%

%

%

%

%
%

%
%

%

%
PPM
PPM

PPM
PPM

Concentration

0.016

0.02

0.0899
0.024

0.01G
0.1199

0.03
0.01G

0.016

0.024

2.6

3.1
3

G.3

2.6473

1.828

2.8
2.7

2.5
2

2.5

2.9

0.85

2.5

0.603
0.3706
0.3694
0.2602

Qualifier

—

—

—

—
--

-
-

—

-

-
—

--

-

-

—

-

-

-
--

--

-
—

-

—

—
--

--

-

Concentration
(ppm)

160

200

899

240
160

1199

300

160
160

240

26000

31000
30000
63000

26473
18280
28000

27000
25000
20000

25000

29000
8500

25000

O.G03
0.3706
0.3694
0.2602

Non-detect Adjusted
Concentration (ppm)

160
200

899

240
160

1199

300

160

160

240

26000

31000
30000

63000

26473
18280
28000
27000
25000
20000

25000
29000
8500

25000
0.603
0.3706
0.3694
0.2602

CObkg_7countics.xls: Table F-l PugcSof 10



Table F-l. Raw Background Data from SchacklcUe and Bocrngcn (1984)
(Arapalioc, Clear Creek, Douglas, Elbert, Jefferson, Park and Weld Counties in Colorado)

PRIMEJD

GC085050
GC085150
GC155150
GC033350
GC 155050
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC 170050
GC085050
GC085150
GC016950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850
GC085050
GC085150
GC157150
GC033150
GC033250
GC1 70050

County

Elbert
Elbert

Jefferson
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld
Elbert
Elbert

Arapahoe
Clear Creek
Clear Creek

Douglas

Latitude

39.55
39.1333
39.65
40.4
39.45

40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667
39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

39.55
39.1333
39.6167
39.7833
40.05
39.25

Longitude

104.4
104.15
105.2

106.6333
105.7

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.4
104.15
104.25

105.7833
106.15

104.8833

Date
Collected

01-Jun-75
01-Jun-75
01-Jul-63
01-Aug-65
01-Jul-G3
01-Aug-68
01-Aug-68
01-Aug-68
01-Ocl-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64.
01-Aug-68
01-Aug-68
01-Aug-68
01-Jun-75
01-Jun-75
01-Oct-63
01-Aug-65
01-Aug-65
01-May-64

Analyte

Selenium
Selenium
Selenium
Selenium
Selenium
Selenium
Selenium
Selenium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Thallium
Thallium

Vanadium
Vanadium
Vanadium
Vanadium

Units

PPM

PPM

PPM
PPM

PPM

PPM

PPM
PPM

%

%

%

%

%

%

%

%

%
%
%

%
%

%
PPM

PPM
PPM
PPM
PPM

PPM

Concentration

0.1

0.1

0.5365
0.1269
0.5236
0.1725
0.5135
0.4412

1.5

1.5
2

1

0.7

0.7

1.5

2
2
2

1

1

0.7
1

14.78
13.1
100
70
50

50

Qualifier

L

L
—

-
—

-

-
-

-

-
-

—

-

-

-

-

-
-

-
-

-

-

-

-

-
-

-

-

Concentration
(ppm)

0.1

0.1

0.5365
0.1269
0.5236
0.1725
0.5135
0.4412
15000
15000
20000
10000
7000
7000
15000
20000
20000
20000
10000
10000
7000
10000
14.78
13.1
100
70
50

50

Non-detect Adjusted
Concentration (ppm)

0.1

0.1
0.5365
0.1269
0.5236
0.1725
0.5135
0.4412
15000
15000
20000
10000-
7000
7000
15000
20000
20000
20000
10000
10000
7000
10000
14.78
13.1
100
70
50

50
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Table F-J. Raw Background Da(a from Scliacklcttc and Bocrngcn (1984)
(Arapahoe, Clear Creek, Douglas, Elbcrt, Jefferson, Park anil Weld Counties in Colorado)

PRIMEJD

GC085050
GC085150
GC01G950
GC155150
GC033350
GC 155050
GC181450
GC263250
GC268750
GC268850
GC157150
GC033150
GC033250
GC170050
GC085050
GC085150
GC0 16950
GC155150
GC033350
GC1 55050
GC181450
GC2G3250
GC268750
GC268850

County

Elbert
Elberl

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Arapahoe
Clear Creek
Clear Creek

Douglas
Elbert
Elbert

Jefferson
Jefferson

Park
Park
Park
Weld
Weld
Weld

Latitude

39.55
39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333
39.6167
39.7833
40.05
39.25
39.55

39.1333
39.3667

39.65
40.4
39.45

39.2167
40.8833
40.9833
40.6333

Longitude

104.4
104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833
104.25

105.7833
106.15

104.8833
104.4

104.15
105.25
105.2

106.6333
105.7
106

104.7833
103.7

104.0833

Date
Collected

01-Jun-75
01-Jun-75
01-May-62
01-Ju!63
01-AugG5
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68
01-O6I-63
01-Aug-65
01-Aug-65
01-May-64
01-Jun-75
01-Jun-75
01-May-62
01-Jul-63
01-Aug-65
01-Jul-63
01-Jul-64
01-Aug-68
01-Aug-68
01-Aug-68

Analyte

Vanadium
Vanadium
Vanadium
Vanadium
Vanadium
Vanadium

. Vanadium
Vanadium
Vanadium
Vanadium

Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc
Zinc

Units

PPM

PPM

PPM
PPM

PPM

PPM
PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM
PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

PPM

Concentration

50

50

100
70

70
50

70

50

20
50

50

70

40

50
65

51

400

200
60

250

100
30

20

35

Qualifier

—

-
—

—

-
—

—

-

-
—

--

—

--

-
—

-
—

—

-

-

--

'--

-.-

--

Concentration
(ppm)

50

50
100
70

70
50
70

50

20
50

50

70

40

50
65

51

400

200

GO

250

100

30

20

35

Non-detect Adjusted
Concentration (ppm)

50

50
100

70

70
50

70

50

20
50

50

70

40

50
65

51
400

200

60

250

100

30

20

35

N ~ not detected at concentrations above the detection l imi t

G — measured at a concentration greater than the upper determination l imi t for the technique

L — delected by the technique, but at a level below the detection l im i t
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Table F-2. Summary Statistics for Metals in Background Soil
(Arapahoe, Clear Creek, Douglas, Elbert, Jefferson, Park and Weld County)

Chemical

Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Nickel

Potassium
Selenium

Silver
Sodium
Thallium

Vanadium
Zinc

Samples

(n)

14
2
12
14
14
0
14
14
14
14
14
14
14
14
12
14
14
12
0
14
2
14
14

Geometric
Mean
(GM)

60143.7
1

5.0
694.3

1.1
~

13366.3
32.8
5.8
19.4

19240.1
34.7

5892.0
322.9
0.1
12.1

25254.6
0.3
—

12318.3
13.9
56.9
69.3

Geometric
Standard
Deviation

1.8
1

1.5
1.5
2.5

—
2.9
1.7
1.9

' 1.8
1.8
2.0
1.6
1.9
3.4
1.6
1.5
2.0
—
1.5
1.1
1.5
2.3

99th Percentile
Concentration

(mg/kg)

230917.7
1

12.7
1797.0

8.7
~

164986.4
108.-1
27.3
73.3

72972.9
167.8

18098.9
.1493.7

1.0
35.0

67031.1
.1.4
~

31987.6
17.0

142.3
496.5

99th Percentile Concentration = GM * GSD,2.326

X_Significance Test_CO Bkd.xls: 95th BKD Page 1 of 1
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Table F-3. Typical Range of Native Soil Concentrations of Various Elements

Chemical

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Phosphorus

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Typical Range (mg/kg)

10,000-300,000

0.6-10

1 -40

100-3500

0.1 -40

0.01 -7

100-400,000

5 - 3000

1-40

2-100

7,000 - 550,000

2-200

600 - 6,000

100-4,000

0.01 - 0.08

5-1,000

50 - 5,000

400 - 30,000

0.1-2

0.1 -5

750 - 7,500

0.1 -12

20 - 500

10-300

Source: Dragun (1988). Based on an analysis of Bear et
al. (1955), Fairbridge et al. (1979), Polemio et al. (1982),
Allaway (1968), Lisk (1972), Page et al. (1979).
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COMPARISON OF CHEMICALS IN SITE SOIL (BY STATION) TO BACKGROUND
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Table F-4. Comparison of Chemicals in Site Soil (by Sution) lo Background

AH soil concentrations are shown as jjbovc background

SAMPLE STATION

BACKGROUND 111

OI-VBOL'3-SB-OOOI-B
OI-VBOU3-SB-OOOI-C
OI-VBOU3-SB-OOOI-D
01-VBOU3-SB-0002-A
01-VBOU3-SB-0002-B
OI-VBOU3-SB-0002-C
01-VBOU3-SB-0002 D
OI-VBOU3-SB-0003-A
OI-VBOU3-SB.0003-B
OI-VBOU3-SB-OC03-C
OI-VBOU3-SB-0003.D
01-VBOU3-SB-0004-A
OI-VBOU3-SB-0004-B
01-VBOU3-SB.0004.C
OI-VBOU3-SB-0004.D
OI-VBOU3-SB.0005-A
OI-VBOU3-SB-0005-B
OI-VBOU3 SB 0005 C
01-VBOU3.SB-0006-A
OI-VBOU3-SB-0006-B
01-VBOU3-SB.0006.C
OI-VBOU3-SB-0007-A
OI-VBOU3-SB.0007.B
OI-VBOU3.SM007.C
OI-VBOU3-SB-0007.D
OI-VBOU3-SB-0007-E
OI-VBOU3-SB-0008-A
OI-VBOU3-SB.OOD8 B
01-VBOU3.SB-OOOS-C
OI.VBOU3-SB-0008-D
OI-VBOU3-SB.0009-A
OI-VBOU3-SBJJ009-B
OI-VBOU3-SB-0009-C
OI-VBOU3-SB-0009.D
OI-VBOU3-SB-0010-A
OI-VBOU3-SB-OOIO-B
OI-VBOU3-SB.OOIO-C
01-VBOU3-SB.0010-D
OI-VBOU3-SB-OOI2-A
OI-VBOU3-SB-OOI2-B
OI-VBOU3-SB-OOI3-A
OI-VBOU3-SB-OOI3-B
OI-VBOU3-SB-OOI4-A
OI-VBOU3-SB-OOI4-B
01-VBOU3-SB-OOI4.C
OI-VBOU3-SB-OOI5-A
01-VDOU3-SB-OOI5-B
OI-VBOU3-SB.0015-C
01-VBOU3-SB-0016-A
OI-VBOU3-SB-OOI6-B
OI-VBOU3-SB-OOI6-D
OI-VBOU3-SB-OOI7-A
OI-VBOU3-SB-OOI7.B
OI-VBOU3-SB-0017-C
01-VBOU3-SB-OOI7-D
OI-VBOU3-SB-OOI8-A
OI-VBOU3.SB.OOI8-B
OI-VBOU3-SB-0018-C
01-VBOU3-SB-OOI9-A
OI-VBOU3-SB-OOI9-B
OI-VBOU3-SB-0020-A
01-VBOU3-SB-0020-B
01-VBOU3-SB-002I-A
OI-VBOU3-SB-002I-B
OI.VBOU3-SB-002I.C

001
001
001
002
01)2
002
0"2
OU3
0'I3
003
003
004
004
004
004
005
005
COS
006
006
006
007
0117
007
007
007
003
009
008
OOB
005
009
009
009
010
010
010
010
012
012
013
013
014
014
014
015
015
015
016
016
016
017
017
017
017
018
018
018
019
019
020
020
021
021
021

Aluminum

330,911

20.000
31.000
30.000
16.01X1
21.000
28.000
2?,"""
15.000
24.000
24.000
28.000
7,4110
13.000
17.000
28.000
8. 100
17.000
20.0"0
36.000
22,000
28.000
4.300
15.000
1 1 .000
16,000
29.WO
14,000
11.000
29.000
27,000
1 2.000
20.000
30,000
29,000
25,000
21,000
25,000
38.000
19,000
24,000
20.000
26.000
22.000
29.000
27.000
12.000
30.000
29,000
2,000
31.000
28.000
4,400
28,000
33,000
7,000
10.000
39,000
37,000
23.000
21.000
33.000
32.000
12.000
25.000
27.000

Antlmonv

10.0

0.5
O.S
0.5
0.5
05
0.5
O.S
0.5
0.5
0.5
0.5
0!
0.5
O.S
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
36

• M
0 5
0.5
2.1
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
10

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Anenfc

11.7

4 3
3.8
0 5
5 1
3.7
1 1
6.0
12
1 4
59
0
II
2 4
6

2 5
• n

62
1 2

I I
»
3.9
1 1

14
ITOO

11
4 7
« 5
17
1 3
0 5
10
91
2

6.2
7 2
2.8
8.7
U
8.7
4.1
5.1
1.9
2

2.7
3.4
3.5
2.6
0.5
1.2
22
I . I
2.5
2

5.7
0.5
2.6
3.6
3

1.2
1.1
16
17
23
1.9
0.5

Barium

f97

luo
ISO
29
350
IfiO
36

3<0
320
500
580
330
IMJ
74

410
570
280
720
360
1100
280
69
4«

1100
250
140
33

790
240
35
30
2!0
530
42
45
660
30
41
63
360
290
210
no
97
120
160
620
no
39
23

1500
54
no

1200
1100

16
100

1200
1200
44
42

340
940
190
45
41

BIT) Ilium

S.7

0 76
095

1 1
0 2 5
025
0 96
056
1.9

062
0.71

1
0 2 5
025
0 2 5
064
095
025
0.25
2.5

0.56
0.82
0.25
0.64

025
0.25
1.2

0.71
0.25

1
082
0.25
0.25
1 2
1.1

0.58
025
0.77
0.76
0.73
0.94
0.71
0.83
0.9
0.8

0.71
0.8

0.78
1

0.25
0.25
0.78
0.25
0.25
0.74
0.25
0.25
0.25
0.25
0.52
0.57
0.62
0.91
0.25
0.65
0.39

Cadmium

7

025
025
025
025
025
0.25
025
025
0.25
0.25
025
3.2

0.25
ISO
TJ
0.73
0.25
0.25
0.25

12
25

0.25
1.25
130
SID
0.25
14

0.25
0.25
0.25
0.25
0.25
0.25
0.25
51

0.25
0.25
0.25
«.!
4.4
6.8

0.25
0.25
0.64
066
10
1.4

0.25
I . I

0.25
0.25
0.25
0.77
0.86
0.25
0.25
1.3

0.69
0.25
0.25
0.64
1.4
9J
0.25
0.25

Cobalt

17.3

15
15
3.6
9.5
15
5.2
10
8.3
4.4
13
I I
4.6
4.9
7.9
6 1
5.9
7.1
6.5
14
4.8
9.3
3.9
17

4.6
5

7.2
6.8
7.1
5.1
6.5
6.6
12
4.3
9.1
16

5.9
17
5.1
9

8.4
7.5
5.3
7.4
13
8.8
7.1
62
5.8
2.3
12
7.2
3
I I
22
1.6
4.8
14
13
5.7
5.3
9.8
61
5.3
4.4
3.9

Copprr

73.3

11
I I
16
3.8
5

8.7
7.7

1300
10
8.6
II

100
12
10
10

•710
5.4
4.9
49
610
67
ID

330
3100
83
23

MO
1*0
18
16
60
4.5
22
18
12
11
18
20

HO
91
a
16
17
14
7.8
110
140
19

3600
15
20
U
4.8
12

5.8
130
9.2
5.2
14
18

6.7
13

170
15
15

Iron

72.973

18.000
28.000
22.000
15.000
18.000
20.000
20.000
21.000
17.000
18.000
22.000
10.000
16.000
16.0CO
26.000
11.000
14.000
20.000
21.000
21,000
25.000
9.900

140.000
120,000
19,000
19.000
16.000
16,000
20.000
20.000
16.000
15.000
22,000
20,000
24.000
15.000
20.000
27,000
19.000
21.000
18.000
19.000
16.000
25,000
28,000
18.000
23.000
21,000
3,300
23,000
20.000
4,900
27,000
24.000
5.300
12.000
31.000
30,000
21.000
14,000
27.000
38.000
14.000
16.000
19.000

Lcid

167.1

11
16
18

8.9
9
30
7 1
170

11
10
13

190
I I

9.4
8.5
160
6.4
I I
no
170
IS

8.9
430
1600

32
17

400
160
17
40
100
I I
18
17
12
12

•12
IS

360
36
130
14
13
I I
12

180
24
IS

5.1
10
15
43
7.2
16

3.4
44
12
7.8
I I
22
7.3
13

no
15
13

Magnesium

1 1.091.9

4.200
5.100
4,100
3,200
3.600
4,500
3.800
2.000
4.6CO
5.000
5.000
1,600
2.400
3.000
3,700
1.600
2,600
3.900
7,400
3.700
3.800
1,500
2,500
1.800
3,100
4.600
2.700
2.900
3.700
3.700
3.200
4.300
4,900
4,400
3,300
3,600
3,900
4,800
3,200
3.900
3,200
4,900
4,500
5.300
4.000
2.500
5.500
5.100
570

4,100
4.800
550

7,400
5.700
IJOO
1,800
9.300
8,800
3.700
3.700
8.400
5,400
3.400
3.700
3.400

Manganese

1493.7

250
570
230
340
330
400
3iO
550
290
310
440
180
210
ISO
360
230
170
210
200
no
310
120
540
96
370
250
260
270
200
220
240
250
500
190
470
270
380
500
420
350
340
350
400
560
640
250
490
440
190
380
320
120
850
530
86
170

1900
1000
410
440
890
1100
340
140
190

Mercury

0.96

0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.14

0.0165
0.0165
0.0165
0.12

0.0165
0.0165
0.26
1J

00165
0.0165
0.0165
IJ

0.046
0.0165

0.27
0.26

0.0165
0.0165
0.079

0.0165
0.036
0.0165
0.0165
0.0165
0.0165
0.0165
0.073
0.0165
0.055

0.0165
0.035

0.0165
0.0165
0.0165
0.0165
0.0165
00165
0.0165
0.033
0.13

0.0165
0.0165
0.0165
00165
0.0165
0.0165
0.033
00165
0.0165
0.0165

1.6
0.0165
0.0165

Nickel

35

12
15
7

65
9.4
8.9
7.6
12
5.9
9.5
10
7.7
8
10
8

8.3
6.8
66
19
25
61
6.5
96
39
8.9
16
37
7

8.9
12
I I
8.7
9.3
17
17
I I
15
8
14
12
12
11
14
14
7.3
12
22
I I
2

7.3
13
2

4.1
10
2

6.6
6.8
4.7
IS
13
5
41
8

8.3
S.I

Polonium

67,031

1.700
1.400
1,400
810
870
1,800
1,400
950
1.500
1.500
1.900
1,200
2.600
1.600
1.300
950
940
1.000
1.400
2.500
2.200
1.900
1.200
3.200
2,700
2.700
1.300
2.300
1,800
2.200
2.700
770

2.300
3,200
1,600
1.800
2.200
1.800
2,200
1,800
1.900
2.600
2,700
1.600
UOO
1.800
3,000
2,600

150
1.400
3.200
340
790

1.900
880

1.900
1.000
790

2.500
2.500
720

2,100
2.400
2.100
2.400

Selenium

1.4

0.65
0.65
0.65
0.65
0.65
0.65
O.C5
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65
0.65

4
0.65
0.65
0.65
0.65
IS
0.65
0.65
1.3

0.65
0.65
0.65
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
065
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

Silver

5.0

0.5
0.5
0.5
0.5
0.5
0.5
0.5
U
0.5
0.5
0.5
2.1
0.5
0.5
0.5
11
05
0.5
0.5
2.5
0.5
0.5
1.2
29
I . I
0.5
2.2
3.7
0.5
0.5
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
4.3
0.5
0.5
0.5
0.5
0.5
0.5
0.5
I . I
0.5
0.5
0.5
0.5

1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
3

0.5
0.5

Sodium

31,98!

250
1,200
1.300
660
780
1,300
1,600
1,500
1,000
1,500
2.200
250
250

1,200
2.200
940

1.400
1.100

10.000
79'
I,3I»
250

3,600
1,100
880

I . IUO
1.500
250
690

1,500
250
UOO
1.600
1.200
1.500
1,300
1.600
2.500
250
250
250

1.600
250

1.200
1.900
1.500
250
540
250

2.700
1,900
250

1.300
2.000
250
250
910
1.300
2.200
2.000
840

3.300
250
250
250

Thallium

11.0

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
1.2
0.6
0.6
0.6
0.6
0.6
6.4
0.6
0.6
0.6
12

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
06
0.6
0.6
0.6
06
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
1.2
0.6
0.6
0.6

Vanadium

142.0

44
46
33
38
49
36
51
28
37
38
55
23
31
33
51
20
33
42
64
39
37
21
26
24

30
48
24
29
34
38
32
38
54
4S
53
28
40
39
34
36
34
37
32
50 •
44
28
32
43
7.5
45
45
I I
56
54
I I
22
61
59
34
31
57
59
24
41
36

Zinc

497

58
69
50
46
54
53
7i
80
45
53
68
210
43

2100
700
ISO
44
52
75
360
520
37

500
1000
3500
65
440
81
48
58
120
56
51
no

1100
48
58
58
300
130
220
53
51
55
66
330
140
53
37
54
66
30
55
58
14
36
55
60
45
50
56
67
470
40
41
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Table F*4. Comparison of Chemicals in Site Soil (by Station) lo Dcckground

All soil conccnn-ations are shown as mg/Xg. Jnbovc background

SAMPLE STATION

BACKGROUND III

01 VBOIJ3-SB-0022-A
01-VBnU3.SBn(>22 B
01-VnrJU3-SB.(1022-C
OI-VBOL3-SB-0022.D
OI-VRlllJ-SB 0173 A
01-VBOU3 SB OUJ3 B
OI-VBOUJ SB 0023-C
01 VBOl'3 SB 0024-A
Q1.VBOU3.SI10024 D
01-VBOU3-SB-0025-A
01-VBOU3-SB0025-B
OI-VBOU3-SB.O!)26-A
01 • VDOU3-SB-0026 B
01-VBOU3-SBCD27.A
01-VBOU3-SB-0027-B
01-VBHU3.SB-0027C
01.VBOU3SB.0027.D
01-VBl)L'3SBC:i27E
01 VBUUI-SB-CIUI-A
DI-VB(H.'3-SB-U028-B
OI-VBOU3-SB-0028-C
01-VBOU3-SB-0028.D
OI-VBOU3.SB-0028-E
OI-VBOU3-SB-0029-A
OI.VBOU3-SB-0029.B
OI.VBOU3-SB-0029-C
01 VBOU3-SB-0029-D
OI-VBOU3-SB-0029-E
OI-VBOU3-SB-0030-A
01.VBOU3-SB-0030.B
OI-VBOU3-SB-0010-C
01-VBOU3-SB-003I-A
OI-VBOU.l-SB-OO.ll-B
OI-VBOU3-SB.001I-C
OI-VBOU3-SB-00.12-A
01-VBOU3-SB-0032-B
01-VBOU3-SB-0032-C
OI.VBOU3-SB.0032-D
OI-VBOU3-SB-0032-E
OI-VBUU3-SU-0033-A
01.VBOU3-SB-0033.B
OI-VBOU3-SB.0033.C
OI-VBOU3-SB.0033-D
01-VBOU3.SB.0033-E
OI.VBOU3-S0.0034.A
OI-VBOU3-SB.0034-B
OI-VBOU3-SB-0034-C
OI.VBOU3-SB-0034-E
OI-VBOU3-SB-0034-F
OI.VBOU3-SB-0035-A
01-VBOU3-SB-0035-B
01-VBOU3-SB-0035-C
OI-VBOU3-SB-OOW-A
01-VBOU3-SB-00.16-B
01-VBOU3-SB-0036.C
OI-VBOU3-SB-0037-A
OI-VBOU3-SB-0037B
OI-VBOU3-SB-00.17-C

022
022
022
022
023
023
0:3
02")
021
025
025
026
026
027
027
027
027
027
028
028
028
028
028
029
029
029
029
029
030
030
030
031
031
031
032
0.12
032
032
032
033
0.13
033
033
033
0.14
0.14
0.14
034
0.14
035
035
035
036
036
036
0.17
0.17
0.17

Aluminum

230,911

5,300
24,000
28.000
26.000
17.03(1
30.000
28,000
27,1X10
32.000
32.000
27,000
9.100
25,000
24.COO
28,000
36.100
30.COO
29.1 10
10,01)0
25,MO
27,000
27,000
31.000
38,000
32,000
31.000
28,000
26.000
23.000
33,1X10
21,000
33,000
31.000
35.000
25,000
22.000
32.000
45.000
31.000
20.000
13.000
5,100
1,400

23.000
23.000
25.000
8.000
8,400

28.0(10
8,300
3,300
1S.OOO
15.000
13,000
24,000
17.000
23.000
22.000

Antimony

10.0

2
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
05
05
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5

Anenlr

12.7

51
15
1 5
47
3.3
3

5.7
Si
13
1.9
2

3.4
4.1
4.4
10
2.9
10
19
2.4
4.9
5.3
1.9
2.3
0.5
0.5
0.5
1.1
1 5
2.8
1.3
3.1
1.2
0.5
0.5
13
7.7

1
0.5
3.5
5.5
2.9
1.8
0.5
6.7
8.8
9.2
2.6
1.2
4.8
2.6

1
1.3
5.7
2.5
1.2
6.1
2.6
2.9

Barium

7797

270
1200
50
38
S3
61
32
700
1100
740
160
79
110
120
2SO
MOO
1100
84
36
210
32
38
30
49
35
35
29
41
86
51

1200
64
33
25

210
280
49
51
37

200
100
55
I I
36

430
250
73
670
51
86
36
23
130
97
33
160
56
19

Bcrj Ilium

S.7

0.25
0.25
0.79
I . I

0.25
0.95

1
0.25
0.8.1
0.25
0.25
025

1
025
0.75
0.76
0.75
n.84
U76
0.25
I . I
0.7
06

1
0.75
I . I

0.53
0.57
0.65
0.85
0.25
I . I
I . I

1
055
0.25
0.78

1
1

0.51
0.25
0.25
0.25
0.94
0.59
0.65
0.25
0.25
0.88
0.25
0.25
0.54
0.56
0.25
0.85
09

O.S6
0.53

Cadmium

7

11
1 8

0.25
0.25
025
0.25
025
065
0.65
0.7

0.25
0.67
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.78
0.57
0.74
I . I

0.25
0.25
0.25
0.25
0.25
0.55
0.25
0.88
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.91
0.25
0.25

:'•• \0--

0.25
2.7

0.59
0.25

Cohall

27.3

3.5
10

6.7
7.9
5.6
7.7
6.2
12
14
12
13

5.8
7.1
76
12
10
14
5.2
5.1
I I
4.5
5.6
4.3
11
7.2
5.9
6

8.5
6.3
12
66
6.7
5.5
6.4
7.6
6.7
7.5
7.3
6.5
7.5
6.4
4

0.5
18
21
8.4
6

2.7
7.5
4.8
2 2
3.7
5.8
5.6
2.4
6.8
6

4.6

Copper

73.3

fW
III)
19
34
30
20
III
18
12

4.7
3.2
23
19
20
66
12
15
24
I I
7.5
22
17
20
I I
22
19
12
24
65
13
4
26
15
12

150
45
24
17
18
18
8.1
6

7.5
14
12
8.3
7.3
4.1
12
9

2.8
I I
24
10
26
2.1
21
4.3

Iron

72,973

7,800
19.000
19.000
23.000
1 7.%'0
23,oro
21.000
28,000
27.000
34.000
32.000
14.000
24.000
21.000
27,000
29,000
27,r,oo
2i.no
21,™
31.000
16.000
17.000
I9.noo
31.000
25.000
21.000
20.000
20.000
18.000
23.000
10.000
25,000
21.000
26,000
19,000
32.000
22.000
32.000
22.000
17.000
17.1100
12.000
3,300
17.000
18.000
20.000
16.000
7,900
24.000
11.000
5,400
13.0(10
1 5.000
14.000
17.000
18,000
18.000
15.0(10

Lnd

167.1

380
140
15
16
35
?l
15
10
14
7.6
6.5
23
50
19
40
9.2
11
16
\1

9.1
19
16
I I
15
14
21
13
27
22
15

6.4
17
14
10
no
230
21
24
18
21
12

9.3
0.4
18
19
12
12

4.1
12
I I

3.3
20
21
13
19
30
16
12

Mngnnlum

I8.09S.9

4,900
5,500
5.1CO
4.109
3.IM3
3.SOO
3.200
4,9(JO
4.11)0
8.100
7JOO
3. ICO
3.7CO
3.400
4.800
5.500
4,ira
•5.1.01
',,.TO
3.SCI
3.3C;]
4.0C3
3,100
4.600
3.900
3,300
3.100
3.600
3.900
5,600
2,000
5,100
4.100
4.100
4.100
4.100
4.500
4,700
4.100
3.500
3.100
1.700
330

3,700
3.800
4.500
2.400
1.300
4.400
1.900
760

2.500
2,700
2.400
3..100
3.300
4,4(10
2,600

MnnjpTicM1

H93.7

280
s-'o
310
i i u
270
410
120
7M)
370
»?0

JUD
220
520
3W>
650
420
3 BO
6»
320
4TO
97
110
120
290
220
240
200
430
260
370
190
310
280
270
330
320
240
370
ISO
240
300
160
30
160
770
270
250
92
340
190
ISO
2110
240
290
240
410
150
160

Mcrcur)

0.96

0 19
(U117
0.013

0.0165
n.0165
0.0165
00165
O.U165
00165
0.0165
0.0165
00165
0.039
(1.0165
0.077

0.0165
00165
00165
00165
00165
0.039
0.0165

0.39
0.0165
0.0165
0.0165
0.0165
0.081

0.0165
0.0165
0.0165
0.0165
0.0165
00165
0.069
0.24

0.0165
0.046
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.066

0.0165
O.I

0.0165

Mclcl

35

4.7
6.8
14

9.4
9.9
13
10

6.5
5 2
4

4 9
16

9.1
10
13
4.5
5.9
16
8 4
9.8
9.3
13

8.8
15
15
12
I I
21
10
15

5.9
9.8
8.8
12
I I
15
12
13
14

8.5
8.6
5.8
2

21
15
7

8.2
2

9.1
6.4
4.9
7.2
8.1
8.8
7.1
9.2
16
7

Potimlum

67,031

1.400
1.500
3,300
1.600
2,ono
2.500
1.700
1.500
1.600
720
SCO

1,800
2.100
3.2(10
2.300
1,800
1.900
3.BC.O
J.ir.io
1.300
2,300
.1,000
2.400
2.300
2.500
2.100
2.00(1
2.800
2,400
3,200
1.300
2.600
1.700
2,400
2.6(10
2.700
3.000
2.500
.1.1100
1.900
2.800
1.200
ISO

1.900
1.300
1.300
2.100
1.000
1.700
2.200
860

1.200
2.700
2.000
2. OIK)
2.600
2.2(10
910

Sdtnl™

1.4

0.65
0.65
0.65
065
065
065
0.65
065
0.65
0.65
065
0.65
065
065
065
065
065
065
0.65
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65

Sllitr

5.0

11
2.5
n.s
0.5
05
05
0 5
0 5
0 5
0 5
05
0 5
0.5
0.5
I . I
05
0.5
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
1.4
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

• 0.5
0.5
0.5
0.5
.05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Sodium

ii.m
250
74(1
6<(1

1,8" 13
520

1,100
Lira
2.'(n
s.ino
3.3CT
1.700
250
790
660

i.nuu
1.800
2 urn
l . ICO
I.8O
l.7nn
I,5(J3
1.100
1,500
1.700
1,400
1.500
1,300
1,200
720

2.900
5.500
2.300
2.300
2.100
1.100
1.800
1.800
2,100
1.800
530
250
250
250
720
1.000
2.000
250
840
91(1
250
250
250
250
250
250
250
960
720

Thallium

12.0

0.6
0.6
0.6
06
06
0.6
06
(1.6
0.6
0.6
06
0.6
06
0.6
06
0.6
06
0.6
0.6
0.6
06
0.6
0.6
06
0.6
0.6
0.6
0.6
0.6
06
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
11.6
0.6
0.6
0.6
0.6
0.6
1.2
06
0.6
0.6
0.6
0.6
0.6
06
0.6
0.6
0.6
0.6
0.6
0.6

Vanadium

142.0

19
46
48
40
ID
45
34
55
61
66
66
33
35
41
51
60
7.1
50
37
57
37
47
42
42
44
49
32
45
34
58
29
45
35
44
44
42
54
50
45
32
31
23
4.6
29
40
55
27
16
29
22
8.9
25
30
26
30
31
34
24

Zinc

«7

410
I I U
72
110
9.1
71
67
80
73
76
68
69
87
62
130
6;
67
61
49
65
65
58
52
68
57
55
50
77
55
53
37
56
39
53
130
130
58
77
75
65
55
33
25
67
62
58
41
22
71
70
55
73
69
350
50
130
100
4]

{I] For most chemicals, background is equal to the value nl tlic 99lh pcrccnlilc of the distribution of (he background concentration for a chemical, based on soil samples collected from 7 counties surrounding the Denver Metro Area (Shackleltc and Bocmgcn, 1983). Background concentrations for antimony, cndmium, silver
and thallium were not availabc in Shack Idle and Docmgcn (or the data set was loo small to estimate tlic 99ih percent ilc from}, thus background for these chemicals is based on the upper end of the range of background concentrations reported fora chemical in soils in the United Slates in Dragon, 1988.

kcTcsuCoBkd_vl.xls. 12/22/2004



APPENDIX G

NATURE AND EXTENT OF ON-SITE GROUND WATER CONTAMINATION



Figure G-1. Spatial and Temporal Distribution of Aluminum in Groundwater
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Note: concentrations are plotted on a log scale

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-2. Spatial and Temporal
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Note: concentrations are plotted on a log scale

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-3. Spatial and Temporal Distribution of Arsenic in Groundwater
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Note: concentrations are plotted on a log scale

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-4. Spatial and Temporal DisftirilbiLOftoin) off Bw'mm OBD ©iroyodwateir
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Concentrations are plotted on a tog scale

Total metals sample no'i collected at MW-35

MCL = Maximum Coniaminant Level

DL = Detection Limit Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-5. Spatial and Temporal Distribution of Beryllium in Groundwater
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Concentrations are plotted on a log scale

Total rnetals sample not collected at MW-35

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-6. Spatial and Temporal Distribution of Cadmium imi Groundwater

A. Dissolved

10000

1000

t
3

e 100 •
JO

I 10
c
o
0

1 .

O Dec-03
A Apr-04

O + MFay-04
X Jun-04
= . Jul-04

- - - - - . R/lfN
ni
RpripsQ

& X

<? + ....

* *Y*

? h* CM co 2t w> ffi
O CO CO CO * CO CO

m m ^ ^ ^ ^ ^W OT 2 s 2 H S

B. Total
10000 n

1000

J
O)

§
i§ 10-
c
o
o

4

0 1 -

o

A

*

X

W W 2 f S 2

O Dec-03
A Apr-04
+ May-04
3K Jun-04
= Jul-04

ni

+

5

Concentrations are plotted on a log scale
Total metals sample not collected at MW-35

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.
Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a
chemical.
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Figure G-7. Spatial and Temporal Distribution of Calcium in Groundwater
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Concentrations are plotted on a log scale

Total metals sample not collected at MW-35

MCL = Maximum Contaminant Level

DL = D election Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-8. Spatial and Temporal Distribution
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DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-9. Spatial and Temporal Distribution of Cobalt in Groundwater
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MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-10. Spatial and Temporal!
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Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-11. Spatial and Temporal Distribution of Iron in Groundwater
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MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-12. Spatial anal Temporal
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Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-13. Spatial and Temporal Distribution of Magnesium in Groundwater
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Concentrations are plotted on a log scale
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MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-14. Spatial and a efnuporal Distribyftiofni of MJatrogaoese 'm Groyodlwateir
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Concentrations are plotted on a log scale
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MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-15. Spatial and Temporal Distribution of Mercury in Groundwater
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Concentrations are plotted on a log scale

Total metals sample not collected at MW-35

MCL = Maximum Contaminant Level

DL = Detection Limit. Concentration values at or below this line are considered non-detect.

Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-16. Spatial and Temporal Distribyteomi of Wklkel ODD Grouinidlwateir
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Concentrations are plotted on a log scale
Total metals sample not collected at MW-35

MCL = Maximum Contaminant Level

DL = Delection Limit. Concentration values at or below this line are considered non-detect.
Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a
chemical.
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Figure G-17. Spatial and Temporal Distribution of Potassium in Groundwater
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Figure G-18. Spatial and Temporal Distribution of SeJetraJtiom ion Gtroomidlwatoir
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Figure G-19. Spatial and Temporal Distribution of Silver in Groundwater
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Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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Figure G-20. Spatial
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Figure G-21. Spatial and Temporal Distribution of Thallium in Groundwater
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Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.

Spatial and Temporal Distribution of Contaminantsjog scale.xls: Thallium Page 21 of 23



Figure G-22. Spatial and Temporal Distribution off Wairoadliiiom DO Groymidlwateir
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Figure G-23. Spatial and Temporal Distribution of Zinc in Groundwater
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Note: different laboratories were used for analysis of Round 1 (SB-04 and SB-07) and
Round 2 (MW-32 through MW-36) samples, thus detection limits may differ for a chemical.
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APPENDIX H

NATURE AND EXTENT OF OFF-SITE GROUNDWATER CONTAMINATION



Figure H-1. Spatial and Temporal Distribution of Aluminum
in Off-Site Groundwater
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Samples, thus detection limits may differ for a chemical.
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Figure H-3. Spafti®!) and Temporal DosMtoiuiltiioini off Arsenic
ion Off-Site Grouimdlwafteir
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Figure H-4. Spatial and Temporal Distribution of Barium
in Off-Site Groundwater
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Figure H-5. Sal and! Temporal
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Figure H-6. Spatial and Temporal Distribution of Cadmium
in Off-Site Groundwater
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Figure H-7. Spafei and Temporal Bosthrofonoftooin) of CaJcoiom
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Figure H-8. Spatial and Temporal Distribution of Chromium

in Off-Site Groundwater
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Figure H-9. and Temporal Dosftrifoutooini of Cobalt
BCD Off-Site Groomidlwateir
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Figure H-10. Spatial and Temporal Distribution of Copper
in Off-Site Groundwater
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Figure H-11. Spatsal and TempoFn! BosMtoyftoom) off iron
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Figure H-12. Spatial and Temporal Distribution of Lead
in Off-Site Groundwater
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Figure H-13. Spatial snd Temporal DisMtoyftooini of Magnesium
on Off-Site
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Figure H-14. Spatial and Temporal Distribution of Manganese
in Off-Site Groundwater
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Figure H-15. -Spatial and Temporal!
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Figure H-16. Spatial and Temporal Distribution of Nickel
in Off-Site Groundwater
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Figure H-17. Spatial and Temporal DosWIbyilooini of Potassium
on Off-Site Grounidwateir
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Figure H-18. Spatial and Temporal Distribution of Selenium
in Off-Site Groundwater
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Figure H-19. Spatial and Temporal Bisfrrilbyfiioini of Silver
6m Off-Site Groundwate'r
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Figure H-20. Spatial and Temporal Distribution of Sodium
in Off-Site Groundwater
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Figure H-21. Spatial and TetftiporaD DosMbdotooini of Thalliom
in Off-Site Groundwater
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Figure H-22. Spatial and Temporal Distribution of Vanadium
in Off-Site Groundwater
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Figure H-23. asud! Temporal Bostribiuiftiion of Zinc
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APPENDIX I

GROUNDWATER MIGRATION



II - INFLUENCE OF 1-25 ON GROUNDWATER FLOW
TOWARDS THE SOUTH PLATTE RIVER
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Argo Smelter File (DV10200124.01) February 24, 2005
Review of As Constructed Drawings in the Vicinity of I-25/I-70
to Assess the Influence of 1-25 on Ground-Water Flow Toward the South Platte River

additional geologic and facility information would provide an explanation for the ground-water
flow and cadmium concentrations observed in monitoring wells on both sides of the 1-25 corridor
north of 1-70.

The attached Figure 1 shows on-site and off-site ground-water sampling locations for the Argo
Smelter site. The attached Figure 4-13 shows the conceptual model of the shallow ground water
as we knew it prior to review of the CDOT As Construction drawings.

The area of I-25/I-70 shown on Figure 1 and Figure 4-13 from approximately the center of the
Mousetrap north to 48th Avenue has been highly altered due to highway construction since 1964
to present. Footings for overpasses and most likely the retaining walls are founded on the
underlying claystone or sandstone bedrock. Review of the above CDOT drawings indicates that
retaining walls on both the west and east sides of 1-25 at the 48th Avenue underpass are founded
on claystone bedrock. This disruption is evident on Figure 4-13, which shows the disconnected
geologic section for 1-25 due to the retaining walls. Additionally, there is a retaining wall along
the west side of 1-25 and the ramp from southbound 1-25 to westbound 1-70 (south and west of
MW-34 in Figure 1), which also appears to be a significant barrier. We have not reviewed
specific CDOT drawings for this 1-25 to 1-70 ramp construction. However, the engineers
typically found such structures on bedrock if possible. It is also reasonable to assume that the
other connection ramps and bridges between 1-70 and 1-25 on the north half of the Mousetrap
also have their footings and retaining walls founded on bedrock.

My hypothesis is that flow paths in the alluvium and along the alluvium-claystone bedrock
interface have been disrupted by the I-25/I-70 facilities. Because ground-water flow in the
alluvium and along the alluvium-claystone bedrock interface is typically from west to east from
the Argo Smelter area toward the South Platte River, flow, paths in the alluvium and along its
interface with the claystone are generally cut off at 1-25 due to the retaining walls, especially at
and just south of 48th Avenue. The extent to which ground-water-flow moves north or south of
these cut offs to continue towards the South Platte River is unknown.

The CDOT As Constructed drawings also show water pipelines, sanitary sewers pipelines, and
irrigation facilities in the vicinity of the Mousetrap. Some of these facilities also may be
potential sources of contamination or may remove water from the ground-water system
depending on their specific location relative to the water table, their construction (leaky joints),
and the source of their liquid.

The Farmers and Gardeners Ditch passes through the Mousetrap in a 36-inch diameter culvert.
This ditch diverts South Platte River water at Confluence Park south of the Mousetrap and
delivers it to the Xcel Power Plant just south of 64th Avenue and east of 1-25. The ditch culvert
exits the Mousetrap beneath the ramp from westbound 1-70 to northbound 1-25. The CDOT

G:\102\0012401 -ARGOSMELTER\ACTIVE\REPORTS\KP\CDOTMEMORANDUM.DOC



Knight Piesold
C O N B U L T I N O

3
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Review of As Constructed Drawings in the Vicinity of 1-25/1-70
to Assess the Influence of 1-25 on Ground-Water Flow Toward the South Platte River

drawings did not specify the type of culvert for the ditch. Although the ditch is not currently
being used, it could have leaked water into the surrounding soil/rock materials in the past.

A 72-inch sanitary sewer pipeline parallels the Fanners and Gardeners Ditch. As with the ditch
culvert, the CDOT drawings are silent on the type of pipeline materials. However, depending on
the hydraulics of the pipeline, discharges into or out of this pipeline are possible at joints.

The CDOT plan and profile drawings along 1-25 from the Mousetrap to 48th Aveniue show
numerous crossings beneath 1-25 of water pipelines. These pipelines are considered to be
unimportant in terms of contaminant sources, but their trenches may form preferential flow
paths. The plan-and profile drawings also show numerous sanitary sewer pipeline crossings.
The pipelines vary from 8-inchs in diameter to 36-inches in diameter. Additionally, large storm
sewer pipelines, up to 48-inches in diameter, cross 1-25. All these pipeline crossings are from
west to east.

The As Constructed drawings at 48th Avenue show storm and sanitary sewer pipelines parallel to
1-25, at least on the west side of the interstate highway. We presume that similar facilities also
are present on the east side of the highway. All these facilities, depending on their location and
source of fluid, may add or subtract water from the surrounding soil materials through their
joints. The trenches in which these pipelines are installed may also be preferential pathways for
ground-water flow.
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stationing, of fsets and profile grade
are with respect 10 the 1-25 Conirol Line.

Refer to Detention Pond Plans lor
Irad îq between Sta. 467j50.anrJ •»77«.90.
"^ ' *i J *S '•*
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AD stationing, offsets and profile grade
are with respect to the 1-25 Control Line.
Refer 10 Drainage Plans for grading on sWe of
roadway.

Refer to Detention Pond Plans lor grading
between Sta. 467*50 and 477*90. S" "'
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1. AM stationing, offsets and profile grade
are with respect to the 1-25 Control Line.
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AVE RAMP CONTROL LINE
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BEOH CUBS. CAJ11 EH *HQ
I'fPE 2 (SECTION MS)
SEE DETAIL

53-00
BEGIN 461K
CONS I RUCTION

CURB
1YPE 2 StC.fB
W/5'SIDEWALK

STA 1166+76.21 H.F.R

EHO SIDEWALK
CUflB i CUTTER
O1 OTF R.R. CCHTERP.I. 1165-86.77

A-75'09-10" LT
D-J4* 43-291

,. r'. fi-165.00-
ff, '. .1-136.96' -.

S T A . 57*50.52 «BTM AVE

SfA . 10*00 WARNER PL-

STA 57*71 .94 40TH AVE

STA 702+5T.97 48TH RAMP

"•' - "' f.S%0~-:. : '• I '-"i •: "•

25, 48TH AVE. TO 53RD AVE
PL4N 4 PROFILE: <81H AVENUE



EI_ii""^'"'::r'T~:1i"~.^-'.'' !'"V"T~"'.~ ' r;̂ ~txi!

1-25. 48TH AVE. TO 53RD AVE.



1-25. 48TH AVE. TO 53RD AVE



C O N V E N T I O N A L SIGNS

STATE DEPARTMENT OF HIGHWAYS
DIVISION OF HIGHWAYS-STATE OF COLORADO

C 01-0025-09

AS C:,...

CENTER LINt
COUNTY LINE
TOWNSHIP OR RANGE
LAND
C I T Y LIMITS
RAILROAD
BARBED WIRE FCMCE i
WOVEN WifiC - COMBINATION 'CNCE
TELE, a TELCG LINE * o
POWER LINE * * *
PRESENT ROAD IPLAN SHEETS) Z Z — — — — —~ — — ~- Z ~ ~ Z — -
RIGHT Or WAY LINE
ACCESS POINTS IFBECWAvsi -: ©-
C OF A LINE (CONTROL OF ACCESS) y-,
ACCtSS OENrED BY OEEO »-
TOP or CUTS =
TOE Of FILLS
DETOUR

PLAN OF AS CONSTRUCTED

COLORADO PROJECT NO. C 01-0025-09

STATE HIGHWAY NO. 25
DENVER COUNTY

Cfln^rae/or - Ktnnty Construction Co.

RttiJtaf tnyinttr- F.P. M*Nam*ra

Project Completed- Oct. I3J371
Qrtafmciion ftiytntfr — A/t*V*- *'l4'11p

SHEET HI . INDEX OF SHEETS

L Sketch Mop and Tine Sheet.

2 Typical Stctianv, Summary of EoHhwtwk Ouorvtilin, Tobutoliw trf
Surfacing Quamit«t and Gcngrol Notat.

6 OetoMt of Water and Sower Linot.

7 Oafalli of Sprtnker Sytl«m.

8 -19 ' Detail! of Oburvolion Tower and Build ing i-

r*^UflMyX

frt-^Ofr-AA ENCOvO(«n-ond BochfUl for StructuroO'-- (2 ShfBttf Mo*th
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On-Site and Off-Site
Grounciwater Sample Locations

J OU3 - Round 1 Gfoundwater Sample locaton

• VBI70 OU3- Round 2 Monitoring Well

O ASARCO Globe Plant Wells

I I VBI70 OU3 S,te Souncary

ASARCO Globe Plant Site Boundary

,
•'- siandard

Sou-ce TRC, 1988 and RTD, 1990
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RE. UNDER IR 23- 2(193)

* LENGTH AND DESIGN DATA

*LENGTH BiXSED ON1 STRUCTURE DULY. I.-19100 LINEAR FEET OF
ROADWAY LENGTH REQUIRED TOR APPROACHES.

STATE DEPARTMENT OF HIGHWAYS
DIVISION OF HIGH WAYS-STATE OF COLORADO
AS CONSTRUCTED PLAN AND PROFILE Of-PROPOSED

FEDERAL A3D PROJECT NO. IR 25-2(215)
STATE HIGHWAY NO. 25

DENVER COUNTY

STA1 ION

149 + 63.26

153122 28

34*63.50

BEGIN IRS5-2<2ID>-
REGIN MAJOR STRUCTURE
NOE-I6-GC-
ON 125-2(64)

END MAJOR STRUCTURE
NO E-16-GC-
ENO IR 23-2(2IS)-
ON 125-2164)

TOTALS

SUMMARY

MAJOR STRUCTURE
PROJECT NET 8 GROSS LENOTH

LINEAR FEET

MAJOR STRUCTURE

35900

LIN. rr MILES •

359.0O OO68O
35900 00680

DESIGN DATA

MAXIMUM GRADE 3.860%
MINIMUM SSD (VERTICAL) . • 465 FT.

MINIMUM SSP (HORIZONTAL) >43O FT.
MAXIMUM DCSIGN SPEED (VERTICAL) 33MP.H
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Paul Bergstrom

From: Barbara O'Grady [Barbara. Ogrady@state.co.us]
Ssnt: Tuesday, February 01, 20052:52 PM
To: pbergstrom@knightpiesold.com; walter@syrres.com
Cc: . . Ketellapper.Victor@epamail.epa.gov
Subject: RE: VBI70 OU3

Linda Trzyna at CDOT has a few environmental documents that may be of
interest. It would be easiest if you call her directly at ̂303- 7 57 -993 3 .
She spouts off all these intersections (one was 46th and Pecos, which is
n(»arby) . There are many others related to the mousetrap area .

There are construction plans available as well and are in Linda's
odrfice. Again, you would have to go there to look at them.

I will pass the VCUP report to Victor tomorrow as well as the CD
containing the GW data from Globe 19 93 -current.

I have requested our own records on the 1-25 Corridor. They should
arrive tomorrow. I'll let you know if there is anything interesting
enough to warrant a field trip over here.

I think these references are worth a look.
Ba.rb

Bs.rbara O'Grady
State Project Manager
Ha.zardous Materials and Waste Management Division
CC'lorado Department of Public Health and Environment
4300 Cherry Creek Drive South
Denver, CO 80246-1530
3C3-692-3395 Phone
303-691-7878 Fax
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DESIGNED J.-.£ĵ î £_..DATE ..P.?/̂ /?.̂  CHECKED DATE

*r n

/*>P 2.j3.fe»—2-ir.24_

[iS" 4-6^ Ay*/...^^.^?^.L.4^P.,fWr'J< . . .

k^jsrvv-r. ; . HJT-i-/?-4.j _ . . _ : _ A^ 3y\jP«, !

•;t<"© 5-9^ ' i . i • ' ' . ' ' , : • ;

I

j r

%
sw-r is 7 2«

^ ,; ' . " . ' . ' ' . '.
i ! ' j '

2J7. "7r4 "t" — 7-i" £ i"-~~f-~d. :
1 ' . . - • • • ' : — - ' ; - " t -^ - ' • • ' .

A«

. ....^2_--

M c^™ s-r f . . ; ; <^ -^'2

i . ' ( . ' . :

(SUH^
/ ^ ' '

I

/yvp 7,j7 7"^- "^J!r.^4 J?*"^^1. 4^^

39, - - / / y



Knight Piesold and Co. 1050 Seventeenth St., Suite 450, Denver, CO 80265-2011
Telephone: (303) 629-8788
Fax:(303)629-8789

PROJECT. . . : J O B

CALCULATIONS FOR REF. DRGS SHEET No

DESIGNED J:&*4<*C DATE C??.?r?/P.€. CHECKED DATE



12 - SCREENING LEVEL ASSESSMENT OF METAL LOADING
TO THE SOUTH PLATTE RTVER

12-1 SCREENING LEVEL ESTIMATES OF METAL LOADING TO THE SOUTH PLATTE
RTVER FROM GROUNDWATER SOURCES ASSOCIATED WITH THE VBI70 OU3
AND GLOBE PLANT SITES (KNIGHT PIESOLD, 2006)

12-2 ADDITIONAL SCREENING LEVEL ESTIMATES (INCLUDES PRESENT CONDITIONS
2000-2004) (SRC, 2006)
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C O N S U L T I N G

Memorandum

Date: May 30, 2006 ovio2oo252.oi

To: Jennifer Walter, Syracuse Research Corporation

From: Cory Conrad, Ph.D., R.G.

Cc: Paul Bergstrom

Re: Hypothetical Screening Level Estimates of Metals Loading to the South Platte River
from Groundwater Sources Associated with the VBI70 OU3 and Globe Plant Sites

1.0 Introduction

This report is prepared according to the statement of work (SOW) issued to Knight Piesold and
Co. (Knight Piesold) on May 10, 2006 by Syracuse Research Corporation (SRC). The SOW
specifies "a preliminary, rough, screening level estimate..." of metals loading (cadmium and
zinc) from the VBI70 OU3 site and the Globe Plant site to the South Platte River and resulting
incremental concentrations from each site in the South Platte River.

It is noted that the screening level estimates of surface water concentrations must be described as
hypothetical. It is currently a hypothetical assumption that metals loads in either of the two
plumes in the alluvium west of the South Platte River impact the river. The best available study
in this area is the ASARCO Inc. and Sate of Colorado Joint Study, Remedial Investigation
Report (RI) in 1988 (ASARCO, 1988). The 1988 RI report concluded that "Releases of metals
from the Globe Plant site...appear to have had little impact on the South Platte River water
quality." (See p. 11 in the Executive Summary of ASARCO, 1988.)

The calculation methodology in the 1988 RI, for example, on p. 5-51 (ASARCO, 1988), is
considered to be in a hypothetical manner that may be described as "assuming this... then
that...". For example, quoting from the RI report, "based on a typical cadmium
concentration... the resulting increase in cadmium concentrations is calculated to
be...insignificant and non-detectable...". The logic is extended to a generalization about actual
conditions without stating any facts that lead to the actual condition. For example, "on occasion
when river flows are low...there may be temporary measurable increases...such as June 17, 1986
[that] appear to be infrequent, temporary and localized." It is noted that within this sequence of
assumptions there has not been an assertion based on any evidence or mechanism (such as a
gaining reach of the river) that cadmium from the groundwater plume was transferred to the
river. Thus, while there was (and continues to be) circumstantial evidence that a groundwater
plume from the Globe Plant site may be impacting the river, the data in the 1988 RI were
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apparently not considered sufficiently definitive to enable description of a definite pathway from
groundwater to the river.

2.0 Available Data

2.1 The 1988 RI Report (ASARCO, 1988) developed a series of map figures depicting
groundwater elevations and groundwater concentrations of contaminant metals for the time
period August 27, 1987 through March 22, 1988. Plate 4.10 (ASARCO, 1988) depicts
cadmium concentrations at wells and isoconcentration contours for the plume downgradient
from the Globe Plant site and the plume east of the VBI70 OU3 site. Plate 4.14 depicts
similar concentrations at wells and isoconcentration contours for zinc. Previous figures
prepared by Knight Piesold have reproduced the cadmium and zinc isoconcentration
contours from the 1988 RI for the plume east of the VBI70 OU3 site. The plumes have been
slightly modified to extend southward to the location of Interstate 70, but the eastern and
western lateral extents have always been presented as in the RI. The 1988 RI also contains
extensive sections on groundwater and surface water investigations (Sections 4 and 5,
respectively) with tables and appendices giving hydraulic conductivity determinations and
well boring logs. An earlier version of the RI Report, dated December 26, 1986, contains a
map figure depicting water table elevations on November 14, 1986.

2.2 In 2004 and 2005, Knight Piesold conducted groundwater investigations at the VBI70 OU3
site and in the alluvium immediately east of the site and west of South Platte River. Four
wells (GW-17, GW-15, GW-16, and" GW-46) are located upgradient of the Globe Plant site
and downgradient (east) of the VBI70 OU3 site. Well GW-46 was installed by
ASARCO/State of Colorado after the 1988 RI. A sampling round with metals analyses
confirmed the continued existence of the VBI70 OU3 cadmium and zinc groundwater
plumes with slightly higher cadmium concentrations than reported in the 1988 RI. In 2005,
the locations and elevations of the above four wells were re-surveyed to allow updating of
the hydraulic gradient determination in the Platte Valley alluvium. The update extends
southward of the region with a calculated hydraulic gradient from that presented in the 1988
RI (1986 map) to the area due east of the VBI70 OU3 site. The 1986 map with updated
water table elevation contours was previously distributed by Knight Piesold.

2.3 Additional information on the lateral extent of the Platte Valley alluvium is available in a
U.S. Geological Survey (USGS) publication (Robsen, 1996).

/

2.4 As part of the SOW for this report, SRC provided two datasets in electronic spreadsheet
formation, as follows:
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• The spreadsheet entitled "USGS_MeanStreamflow_1982-2005.xls" that contains
daily mean discharge values in cubic feet per second (cfs) for the time period January
1982 through September 2005

• The spreadsheet entitled "2nd2004.xls" that contains analyzed cadmium and zinc
concentrations sampled from various Globe Plant site wells over the time period
September 1993 through June 2004

3.0 Methodology

The objective of the following calculations is to provide screening level estimates for the mass
loading and incremental concentrations in the South Platte River from the VBI70 OU3 site and
the Globe Plant site. As detailed in the introduction, the estimates must be categorized as
hypothetical because it uses an approach that replicates the methodology in the 1988 RI.

As part of the SOW, SRC provided an electronic spreadsheet entitled
"LoadingCalcs_GlobeRI_vl.xls" that contains the following requested information:

• Proposed equations(s) for the computation(s) and definition of the variables in the
equation(s)

• Description and. summary table of data used to parameterize each equation variable

• Summary table of mass load and incremental concentrations for each site at two flow
regimes (low and "typical"), with uncertainty to be gauged (by SRC) on the basis of
both a "best estimate" and a conservative "upper bound" estimate for each flow
regime.

Tables 1 and 2 of this report are slightly modified from the SRC spreadsheet in order to present
the information exactly as requested in the SOW. Assumptions and professional judgments used
together with the above computations/variables/parameterizations are provided in narrative
format in Section 4, below.

The methodology is as follows:

• Flow in the groundwater plume is calculated using a conventional Darcian flux
calculation over the width of the plume, the average saturated thickness of the
aquifer, and the hydraulic gradient (see Equation 1, Table 1)

• The corresponding groundwater mass load is calculated from the groundwater flow
multiplied by.the assumed average plume concentration (see Equation 2, Table 1)
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• The impacted surface water concentration is calculated by assuming conservative
mixing of groundwater with a specified flow and associated concentration in the river
(see Equation 3, Table 2); note that the conservative mixing equation is simply the
concentration in the two end-members weighted by their respective flows, normalized
to the combined flow

The incremental surface water concentration is the upstream-downstream difference
in concentrations

It is noted that the incremental concentration is exactly equivalent to the
concentration derived from the groundwater mass load normalized to the combined
flow (see Equation 4, Table 2); because the groundwater flow is negligible with
respect to surface water flows, the incremental concentration for any surface water
flow may be closely approximated by normalizing the groundwater mass load to the
surface water flow.

The cadmium and zinc mass loads in the VBI70 OU3 plume can also be estimated using data in
the RI report. Hypothetical surface water concentrations can be calculated. Thus, comparative
loads and concentrations in surface water which can be attributed to each site can be calculated
according to the assumption of conservative mixing of groundwater and surface water. Finally,
upper bound estimates may be made using maximum observed plume concentrations.

4.0 Calculations and Results

The following assumptions have been made using professional judgments according to time
allotted for corresponding tasks in the SOW:

• The best estimates are those made, within the 1988 RI for the Globe Plant; the best
estimates for the VBI70 OU3 site will be made using RI methods and
contemporaneous data, and upper bound estimates will keep all parameters the same
except for average plume concentrations.

• Since there is no scope for determining probabilistic surface water flow regimes
according to conventional hydrologic practice, the dataset of mean daily flows has
been trimmed to the time period October 1, 1982 through September 30, 2005 and
analyzed using non-parametric (percentile) formulas. A reasonable low flow is
considered the 15th percentile measurement, which is 10 cfs; a typical flow value is
considered the median (50th percentile) measurement, which is 62 cfs.

• Since there is no scope for plotting concentrations at wells, time series at wells, or
contouring plumes, the definitions of plume widths, past and present, will be as
depicted on the map-plates in the RJ.
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• The exact method for integrating the Globe Plant site cadmium plume is not given in
the RI; therefore, for the Globe Plant site plume, the average cadmium plume
concentration estimated in the RI will be expressed as a ratio to the contemporaneous
concentration at well GW-29, which had the peak concentration in 1988; the ratio is
0.679.

• Given the ratio of average plume concentration to maximum well concentration for
the Globe Plant Site plume, the VBI70 OU3 plume average cadmium concentration in
1988 will be estimated using the same ratio and the 1988 concentration at well GW-
15.

• The only parameter that will be varied to determine upper bound estimates will be the
cadmium concentrations at well GW-29 (Globe) and GW-15 (VBI70 OU3); the
historical maximum concentrations will be substituted to calculate upper bound,
average plume concentrations using the same ratios described above.

• For zinc, there is no average concentration estimated in the 1988 RI; despite having a
somewhat different shape compared to the cadmium plume, there is no scope for
separately determining zinc plume parameters. Therefore, average and upper bound
concentrations for zinc in the Globe Plant site and VBI70 OU3 plumes will be
estimated exactly as for cadmium but will substitute contemporaneous (1988) and
historical maximum zinc measurements at wells GW-29 and GW-15/GW-16
(whichever is greater is for zinc).

• For both plumes, the hydraulic conductivity that will be assumed is 28.35 feet per day
(ft/day). This is based on the assumption in the 1988 RI of a value of 1><10"2 cm/sec
for the Platte Valley alluvium. The hydraulic gradient of 0.002 that will be assumed is
also from the 1988 RI.

4.1 For the Globe Plant site plume, the following parameters are determined from the 1988 RI
and the additional data described above:

• Plume width 550 feet
• Saturated thickness 25 feet
• Hydraulic gradient 0.002
• Average cadmium plume concentration 1.5 mg/1 Cd
• Contemporaneous cadmium concentration at well GW-29 2.21 mg/1 Cd
• Contemporaneous zinc concentration at well GW-29 1.37 mg/1 Zn
• Historical maximum cadmium concentration at well GW-29 22.8 mg/1 Cd
• Historical maximum zinc concentration at well GW-29 4.74 mg/1 Zn
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From the above information, the upper bound cadmium concentration in the plume is
determined to be 15.5 ing/1. The average and maximum zinc concentrations in the plume,
respectively, are determined to be 0.93 and 3.21 mg/1.

4.2 For the VBI70 OU3 plume, the following parameters are determined from the 1988 RJ and
. the additional data described above:

• Plume width 700 feet
• Saturated thickness ' 25 feet
• Hydraulic gradient 0.002
• Contemporaneous cadmium concentration at well GW-15 0.073 mg/1 Cd
• Contemporaneous zinc concentration at well GW-15/16 0.213 mg/1 Zn
• Historical maximum cadmium concentration at well GW-15 0.119 mg/1 Cd
• Historical maximum zinc concentration at well GW-15/16 0.241 mg/1 Zn

From the above information, the average cadmium concentration in the plume is determined
to be 0.05 mg/1, and the upper bound cadmium concentration in the plume is determined to
be 0.08 mg/1. The average and maximum zinc concentrations in the plume, respectively, are
determined to be 0.144 and 0.164 mg/1. '

4.3 Table 3 shows the calculated (hypothetical) mass loading and incremental concentrations in
the South Platte River that may be associated with the Globe Plant site and the VBI70 OU3
plumes. The calculations assume concentrations equal to the detection limit (0.001 mg/L)
for both cadmium and zinc in the South Platte River upstream of the hypothetical point of
mixing with groundwater.

CC:lkr
Attachments: Tables 1-3
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Table 1: EQUATIONS FOR CALCULATING GROUNDWATER (DARCIAN) FLOW AND MASS LOAD

EQUATION 1: DARCIAN FLOW (Q)

Darcian Flow, Q (ft3/sec) = K t i " A t CFdf

where:

K = Hydraulic Conductivity (ft/day)
i = Hydraulic Gradient (unitless)

A = Saturated Area (ft2) (cross sectional area perpendicular to flow)
CFd( = Conversion Factor for Darcian flOW calc (day/sec)

EQUATION 2: MASS LOAD

Mass Load (mg/s) = C^™ (mg/L) * Q (ft3/sec) ' CF (L/ft3)

where:

CPIUTO = Concentration of chemical in the plume (mg/L)

Q = Darcian flow (ft'/sec), calculated as above:
CF = Conversion factor (Uft3)

INPUTS AND EXAMPLE CALCULATION: EXAMPLE DARCIAN FLOW CALCULATION:
PARAMETER | UNITS

Cplume

Q

CF

MASS LOAD

(mg/L)

(ft'/sec)

(L/ft3)

(mg/s)

VALUE

15.5

0.009

28.31685

3.960

COMMENTS

average concentration in Globe plume (TRC 1988)

calculated value (see "Darcian Flow Calcs")

calculated value

PARAMETER! UNITS

K

j

A

OF,,

Q

(ft/day)

(unitless)

(ft2)

(day/sec)

(ft'/sec)

VALUE | COMMENTS

2.835E+01

0.002

13750

0.000011574

0.009

TRC (1988) range is 7.8E-06 to 1E-03
cm/s, assumed 1E-02 (or 28.35 ft.day)

TRC (1988) alluvial groundwater in
floodplain

TRC (1988) saturated thickness (25 ft) x
plume width near GW-59 (550 ft)

G\102\00252.01WReports\KP\LoadingCalcs_GlobeRI_v2.xls May 30, 2006
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Table 2: CONCENTRATION INCREMENT IN SOUTH PLATTE RIVER

EQUATION 3:

Cglv * Qglv + C sp-urad * Q SP

QSP

where:

Cow = Concentration of chemical in groundwater (mg/L)
Q8W = Flux of groundwater (cubic feet per second)

= Concentration of chemical in the South Platte River upgradient of the Site (mg/L)

QSP = Flux of the South Platte River (cubic feet per second)

EQUATION 4: SITE ATTRIBUTABLE CONCENTRATION INCREMENT IN THE SOUTH PLATTE:

or
SoulhPtette ~ SP-upgmd

AC a, (mg/l) = Mass Load / (Q SP + Q ,,„) /CF

EXAMPLE INPUTS AND CALCULATION:

PARAMETER

cgw

QOW

CSP

QSP

CsoulhPlatlo

UNITS

(mg/L)

(cfs)

(mg/L)

(cfs)

(mg/L)

VALUE

15.5

0.010

0.001

. : 10 .'

0.016484

COMMENTS

Mean plume concentration (TRC, 1988)

TRC (1988) (rounded up from 0.009)

TRC (1988) mean concentration upstream of Globe Plant
detention pond outfall (=detection limit)

Mean flow during 1986 (TRC, 1988): 300 cfs
Median flow rate 1 982-2005: 62 cfs

15lh percentile low flow rate, 1982-2005: 10 cfs

EXAMPLE RESULTS:

Concentration

CsouthPlatto

(mg/L)

. &Csile

(mg/L)

ACsile

(ug/L)
ASite Mass Load

(mg/sec)

Units

(mg/L)

(mg/L)

(ug/L)

(mg/sec)

300 cfs

0.001517

0.000517

0.517

4.389

62 cfs

0.003499

0.002499

2.50

4.389

10 Cfs

0.016484

0.015484

15.5

4.389
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Table 3: SUMMARY OF ESTIMATED MASS LOADING AND INCREMENTAL CONCENTRATIONS IN THE SOUTH PLATTE RIVER
FROM VBI70 OU3 (ARGO SMELTER) AND GLOBE PLANT SITES

SITE

VBI70 OU3

Globe Plant

PARAMETER

Cadmium

Zinc

Cadmium

Zinc

MASS LOADING

Rl Estimate Upper Bound
(mg/sec) (mg/sec)

0.016

0.045

0.425

0.263

0.025

0.051

4.389

0.909

INCREMENTAL CONCENTRAtlON

Low Flow (10 cfs)

Rl Estimate (ug/L)

0.05

0.16

1.50

0.93

Upper Bound
(ug/L)

0.09

0.18

15.5

3.21

Typical Flow (62 cfs)

Rl Estimate
(ug/L)

0.01

0.03

0.24

0.15

Upper Bound
(ug/L)

0.01

0.03

2.50

0.52
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ADDITIONAL SCREENING LEVEL ESTIMATES
(INCLUDES PRESENT CONDITIONS: 2000 - 2004)

(SRC, 2006)



This file summarizes information provided by Knight Piesold in their 5/30/06 Memorandum
with the addition of 2 analysis based on current (2000-present) groundwater data from the
Globe floodplain plume and the floodplain alluvium east of the VBI70 OU3 site.

These 2 additional scenarios were calculated using the same methods specified in
the 5/30/06 memorandum; the only difference being the input concentrations.

Absolute Estimates This tab contains a modified version of Table 3 of the 5/30/06 memorandum
to include 2 additional scenarios (current "best case" and "upper bound").

Relative Estimates This tab contains a table summarizing the contribution of the VBI70 .OU3
site to mass loads and concentrations in the South Platte River, relative
to the estimated loads and concentrations coming from the Globe Plant Site.

Current Data 2000-present This tab contains the data used to calculate the mean and max groundwater
concentrations in the Globe floodplain plume and the floodplain alluvium
east of the VBI70 OU3 site for the 2 "current conditions" scenarios.

SPIatte Cone-Load Summary_2.xls Page 1 of 3



SUMMARY OF ESTIMATED MASS LOADING AND INCREMENTAL CONCENTRATIONS IN THE SOUTH PLATTE RIVER
FROM VBI70 OU3 (ARGO SMELTER) AND GLOBE PLANT SITES

SITE

VBI70 OU3

Globe Plant

CHEMICAL

Cadmium

Zinc

Cadmium

Zinc

MASS LOADING (mg/sec)

Historical

Rl Estimate
(1988)

0.016

0.045

0.425

0.263

Upper Bound
(1988-present)

0.025

0.051

4.389

0.909

Current Conditions
(2000-presenf)

Best Estimate
(mean cone. )

C' 0.013

V 0.033

0.110

0.198

Upper Bound
(max cone. )

0.036\

o.no/1

1.472

0.963

INCREMENTAL CONCENTRATION (ug/L)

Low Flow (10cfs)

Historical

Rl Estimate
(1988)

0.05

0.16

1.50

0.93

Upper Bound
(1988-presenl)

0.09

0.18

15.5

3.21

Current Conditions (2000-presenf)

Best Estimate
(mean cone. )

0.04

i 0.10

1.29

1.90

Upper Bound
(max cone. )

•"""" 0.11

0.40

—"'iT

9.74

Typical Flow (62 cfs)

Historical

Rl Estimate
('988)

. 0.01

' 0.03

0.24

0.15

Upper Bound
(1988-present)

0.01

0.03

2.50

0.52

Current Conditions (2000-presenl)

Best Estimate
(mean cone. )

0.006

0.016

0.21

0.31

Upper Bound
(max cone. )

0.018

0.064

3.39

1.57

SPIalle Cone-Load Summary_2.xls Page 2 of 3



RELATIVE ESTIMATES OF MASS LOADS TO AND INCREMENTAL CONCENTRATIONS
IN THE SOUTH PLATTE RIVER

A. CADMIUM

Scenario

Case ID

A

B

C

D

E

F

VBI70 OU3
Input Concentration

Current-Best Estimate

Current-Upper Bound

Current-Upper Bound

Rl Estimate (1988)

Historical - Upper Bound

Historical - Upper Bound

Globe
Input Concentration

Current-Best Estimate

Current-Upper Bound

Current-Best Estimate

Rl Estimate (1988)

Historical - Upper Bound

Historical - Rl Estimate (1988)

Relative Mass Load
(%)

(VBI70 OU3/Globe)

12%

2.4%

32%

4%

1%

6%

Relative Incremental
Concentration (%)
(VBI70 OU3/Globe)

Low Flow
(10cfs)

3%

1%

8%

4%

1%

6%

Typical Flow
(62 cfs)

3%

1%

8%

4%

1%

6%

B. ZINC

Scenario

Case ID

A

B

C

D

E

F

VBI70 OU3
Input Concentration

Current-Best Estimate

Current-Upper Bound

Current-Upper Bound

Rl Estimate (1988)

Historical - Upper Bound

Historical - Upper Bound

Globe
Input Concentration

Current-Best Estimate

Current-Upper Bound

Current-Best Estimate

Rl Estimate (1988)

Historical - Upper Bound

Historical - Rl Estimate (1988)

Relative Mass Load
(%)

(VBI70 OU3/Globe)

16%

14%

66%

17%

6%

19%

Relative Incremental
Concentration (%)
(VBI70 OU3/Globe)

Low Flow
(10 cfs)

.5%

4%

21%

17%

6%

19%

Typical Flow
(62 cfs)

5%

4%

21%

17%

6%

19%

SPIatte Cone-Load Summary_2.xls Page 3 of 3



APPENDIX J - WELL DATA

Jl - Colorado Division of Water Resources Database - Data for Zip Code 80216
J2 - Colorado Division of Water Resources Database - Data Field Definitions

J3 - Colorado Department of Health - 1992 Well Survey Results



APPENDIX Jl

Colorado Division of Water Resources Database
Data for Zip Code 80216



See qry_Zip_80216.xls file on Attached CD



APPENDIX J2

Colorado Division of Water Resources Database
Data Field Definitions



WELL SYSTEM DATA FIELDS

Field Header

receipt

div (Division)

cty (County)

Definition

The receipt number is the number assigned when the fee is paid.
The entire receipt number is eight numeric characters followed by
one alphabetic character (if required).

Numeric identifier for Water Division (1-8) in which the well is
located.

Numeric identifier for Colorado counties (1-63) in which the well is
located:

COLORADO COUNTIES NUMERICAL CODE:

ADAMS 01
ALAMOSA 02
ARAPAHOE 03
ARCHULETA 04
BACA 05
BENT 06
BOULDER 07
BROOMFIELD 64
CHAFFEE 08
CHEYENNE 09
CLEAR CREEK 10
CONEJOS....: 11
COSTILLA 12
CROWLEY 13
CUSTER 14
DELTA 15
DENVER 16
DOLORES : 17
DOUGLAS .'. : 18
EAGLE 19
ELBERT 20
EL PASO 21
FREMONT ; 22
GARFIELD 23
GILPIN 24
GRAND 25
GUNNISON 26
HINSDALE 27
HUERFANO 28
JACKSON 29
JEFFERSON : 30
KIOWA 31

KIT CARSON 32
LAKE 33
LA PLATA 34
LARIMER 35
LASANIMAS 36
LINCOLN 37
LOGAN 38
MESA 39
MINERAL 40
MOFFAT 41
MONTEZUMA 42
MONTROSE 43
MORGAN 44
OTERO 45
OURAY 46
PARK , 47
PHILLIPS 48
PITKIN 49
PROWERS : 50
PUEBLO : 51
RIO BLANCO 52
RIO GRANDE 53
ROUTT 54
SAGUACHE 55
SAN JUAN 56
SAN MIGUEL 57
SEDGWICK 58
SUMMIT 59
TELLER 60
WASHINGTON ....61
WELD 62
YUMA 63

permitno (Permit Number)

permitsuf (Permit Suffix)

Permitrpl

actdate

The well permit number (numeric).

A character field for the well suffix code that follows the permit
number.

Identifier indicating a well's replacement.

Date well permit application received.



actcode The activity code states status of permit application file:

Code Desc
AP = New application received.
AD = Application denied. Denial number entered in permit number field and date

entered in permit issued date field.
AW = Application for a permit is withdrawn. Code and date also entered to status

code and date fields.
AV = Verbal approval granted to well construction contractor to construct a well

without a permit in place (emergency only).
CA = Canceled well permit. Code and date also entered to status'code and date

fields.
CD = Change description of acres irrigated (designated basins). Entered to

status and date fields of existing record upon receipt of application.
CO = Application to commingle wells (designated basins). Entered to status and

date fields of existing record upon receipt of application.
CP = Amended household use permit to allow watering of user's noncommercial

domestic animals.
EX = Well permit expiration date extended.
MH = Monitoring hole notice of construction. MH file number and date entered in

permit number and permit date fields.
NP = Well permit issued. Permit number and issue date entered in permit

number and permit date fields.
TH = Test hole notice. Replaced by MH notice in 1988.
TW = Test well. Replaced by MH notice in 1988.

wd A character field which indicates the Water District in which the well
is located (1-80). Defined as a basin on minor drainage within the
Water Division.

basin When applicable, a character field indicating the Designated
Groundwater Basin Number (1-8):

DESIGNATED BASINS

NORTHERN HIGH PLAINS 01
KIOWA-BIJOU 02
SOUTHERN HIGH PLAINS 03
UPPER BLACK SQUIRREL CREEK 04
LOST CREEK 05
CAMP CREEK 06
UPPER BIG SANDY 07
UPPER CROW CREEK 08

md A character field indicating the Designated Groundwater Basin
Management District Number (1-13):

MANAGEMENT DISTRICTS (BASINS)

PLAINS 01
SAND HILLS , 02
ARIKAREE 03
FRENCHMAN 04
CENTRAL YUMA 05
W-Y 06
NORTH KIOWA-BIJOU 07
EASTERN CHEYENNE 08
LOST CREEK 09
SOUTHERH HIGH PLAINS 10
MARKSBUTTE 11
UPPER BLACK SQUIRREL 12
UPPER BIG SANDY 13

t



full name

address"!

address2

city

state

zipl

zip2

phone_number

pm

rng (Range)

Rnga

Rdir

ts (Township)

Tsa

Tdir

sec (Section)

Seca

QTR160

QTR40

QTR10

coordsns

coordsns_dir

coordsew

coordsew_dir

AQUIFER1

Applicant name (character field).

A character field for the street portion of the primary mailing address of the
permit holder.

A character field for the street portion of a secondary mailing address if
submitted.

A character field for the City of the primary mailing address.

A character field for the State of the primary mailing address

A character field for the primary zip code.

A character field for a secondary zip code, if provided.

A character field for Applicant's phone number.

Principal Meridian in which well is located (S = Sixth, N = New Mexico, U =
Ute, C = Costilla, B = Baca).

Numeric field for the Range in which well is located.

Identifies half ranges ("H")

Identifies direction (E, W)

Numeric field for Township in which well is located.

Identifies half ranges ("H")

Identifies direction (N, S)

Numeric field for Section in which well is located (1-36).

Reserved for locations containing a U in the section number.

Character field for quarter section (160 acre quarter) in which well is located.

Character field for the quarter-quarter section (40 acre quarter of 160 acre
quarter) in which well is located.

Character field for the quarter-quarter section (10 acre quarter of 40 acre
quarter) in which well is located.

Distance (feet) from the north or south section line to the well location.

Identifies which section line (N,S) from which distance is measured.

Distance (feet) from the east or west section line to the well location.

Identifies which section line (E,W) from which distance is measured.

Aquifer in which well is located.

AQUIFER CODES:

GW ALL UNNAMED AQUIFERS
KA ARAPAHOE



UKA
LKA
JMB
KDB
KCH
CON
KD

TDW
UTDW
LTDW
TKD
JE
TG
PH
Kl
KL
KLF
ML
KM

KMV
JM
TO
KP
KPU
JMS
UNC
TW
TW
KW

UPPER ARAPAHOE '
LOWER ARAPAHOE
BRUSHY BASIN
BURRO CANYON
CHEYENNE
CONFINED SAN LUIS VALLEY
DAKOTA
DAWSON
UPPER DAWSON
LOWER DAWSON
DENVER
ENTRADA
GREEN RIVER
HERMOSA
ILES
LARAMIE
LARAMIE FOX HILLS
LEADVILLE LIMESTONE
MANGOS
MESA VERDE GROUP
MORRISON
OGALLALA
PIERRE SHALE
PURGATOIRE
SALT WASH
UNCONFINED SAN LUIS VALLEY
WASATCH
WHITE RIVER
WILLIAMS FORK

AQUIFER2

subdiv_name

lot

block

filing

engineer

well_name

Use1 & Use2

Use3

name of second aquifer if well is known to be multiply completed.

Subdivision name.

Lot number in subdivision.

Block number in subdivision.

Filing number.

Engineer who approved permit.

Owners's well designation number or name.

Codes for well Uses:

Data Code Use Description
1 Crop Irrigation
2 Municipal
3 COMMERCIAL
4 INDUSTRIAL
5 RECREATION
6 FISHERY
7 FIRE
8 DOMESTIC
9 LIVESTOCK
G GEOTHERMAL
H HOUSEHOLD USE ONLY
K - SNOWMAKING
O OTHER
O MONITORING HOLE/WELL
R RECHARGE
E EXCHANGE AND AUGMENTATION
Q =O (Other, or Monitoring Hole/Well)

CODE TYPE .
A AUGMENTATION. All wells in augmentation plans are coded with an "A" in the last

position. First position is the actual use of the well.
M MONITORING WELL (PERMITTED). The first position is "O" followed by "M" in the

last position.



drillerjic

pumpjic

pidate

statute

Z HOUSEHOLD USE WELLS ISSUED PRIOR TO HB1111 THAT HAVE BEEN
AMENDED PURSUANT TO (3)(b)(ll)(b) BY $25.00 APPLICATION. First position
code is "H" followed by "Z" in the last position.

L PERMIT ISSUED UNDER PRESUMPTION (3)(b)(ll)(A) FOR
DOMESTIC/LIVESTOCK USES AS THE ONLY WELL ON 35 ACRES. First position
is either "8" domestic or "9" livestock", or both 1st and 2nd followed by "L" in the last
position.
PERMITS ISSUED UNDER (3)(b)(l) WHERE WATER IS AVAILABLE ARE CODED
FIRST POSITIONS AS NECESSARY WITH THE ACTUAL USE. HB1111 does not
apply to these wells.

G GRAVEL PIT WELL PERMIT. This application (PERMIT) is coded as "O" in the first
position with "G" in the last position.

C CLOSED LOOP GEOTHERMAL WELL. First position is codes as "G" for
geothermal. Last position is "C".

P GEOTHERMAL PRODUCTION WELL. First position is coded "G" for geothermal.
Last position is "P".

S OTHER TYPES OF HOLES CONSTRUCTED-ESPECIALLY FOR CATHODIC
PROTECTION.
IDENTIFIES THAT THE PERMIT WAS ISSUED PURSUANT TO SENATE BILL 5
(137 (4). First positions are for the actual use(s) of the well.

Water well contractor's license number.

Pump installation contractor's license number.

Date the pump installation report is received by DWR.

Statute under which the permit was issued using the last four numbers of
chapter and paragraph, i.e. 37-92-602(3)..602(3). (see
www.intellinetusa.com/statmgr.htm)

statcode Interim status of the application or permit:

Code Desc
AB = Abandoned well.
AR = Date application for permit resubmitted to DWR.
AU = Date application returned to applicant for correction or additional information.
EP = Expired well permit.
NS = Exempt wells where no statement of use is required (no longer used).
PI = Pump Installation Report received (no longer used).
PU = Pump Installation Report returned to responsible party for correction.
RC = Record change. A portion of the file was modified.
SA = Statement of beneficial use accepted (no longer used in statute code).
SP = Statement of beneficial use received (no longer used in statute code).
SR = Statement of beneficial use resubmitted to DWR.
SU = Statement of beneficial use returned to owner for correction.
WA = Well construction report received (no longer used).
WU = Well construction report returned to responsible party for correction.
WR = Well construction report resubmitted to DWR.
ZZ = Transaction code indicates a portion of the file was updated with general review and

update of records.

statdate

npdate

wadate

trancode

trandate

sadate

sbudate

Date of the above status code action.

Date the permit, denial (AD) or monitoring hole was issued.

Date the Well Construction and Test Report was received in DWR.

Activity or status code. Last action updated.

Computer machine date of last update to the record.

Date of first beneficial use.

Date statement of use received.



exdate

abrdate

abcodate

abreq

acreft

tperf

bperf

case_no

yield

depth

level

elev

area_irr

lrr_meas

comment

meter

wellxno

Wellxsuf

Wellxrpl

Nwcdate

Nbudate

wcdate

pcdate

log

qual

userl

pyield

pdepth

pacreft

Expiration date of well permit.

Date abandonment report received.

Date well plugged and abandoned.

Flag if the well requires plugging and sealing upon construction of new well

Annual appropriation in acre feet.

Depth to top of first perforated casing.

Depth to base of last perforated casing.

Water court case number.

Yield in gallons per minute.

Total depth of well.

Depth to static water level.

Ground surface elevation.

Acres irrigated.

Acre irrigated units

Comment field

Totalizing flow meter reqd., installed.

Cross reference to another well or record.

Cross reference character field for well suffix code (follows the permit
number).

Cross reference identifier indicates well replacement.

Notice of Well Construction Report received (Statewide nontributary rules).

Notice of Commencement of Beneficial Use received (Statewide
nontributary rules).

Date well construction completed.

Date pump installation completed

Flag to indicate if a geophysical is required and received.

Water quality information available, y or n.

Initials of last staff member to update file.

Proposed yield of well in gpm.

Proposed depth of well.

Proposed annual appropriation.



well_type Calculated value to determine if record is exempt, non exempt or
georthermal.

valid_permit Calculated value to determine if a well permit is valid, (must be verified)

parcel_no Parcel identifier

parcel_size Parcel size in acres. Number of acres on well site.

noticedate Notice sent to owner indicating permit about to expire. (Not yet used)

utm_x . A numeric field for the UTM-X coordinate. All UTM values are Zone 13
based on NAD83.

utm_y A numeric field for the UTM-X coordinate. All UTM values are Zone 13
based on NAD83.

loc_source Identifies source of UTM coordinates. If the location was obtained from the
PLSS location, it is indicated by the description "SPOTTED".

d:documents/word.Well_data fields.doc (6/25/01, ebt)
Modified from wellsys.doc 1/27/97 rab.
c:officedoc.wellsys.doc



APPENDIX J3

Colorado Department of Health
1992 Well Survey Results



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/ CDH

Name: foy.C T Mf ?fio /?

Street Address: l-J-o *J *7 ^

City, State, Zip Code: D-S^^

Telephone Number (H) : £.
(V) :

c * * * *

Years lived on property:

Well present on . property :Y3 G™aslxK3jG f>Ai-t

n •/ k' f7j}-6Years well present on property: jisd/J ' '* ' . •

State Engineers well permit: yes no Permit No: O^ft

,. P^VWell depth: ^" / S\no «" Weii yield:

Well construction: is"<7 '

Well usage: drinking source bathing

garden irrigation other (specify)

/// } s f oV

Alternative water sources:

FILE: :\RGO PA/ ' : ••

487



",i!S MATERIALS
j i £ MANAGEMENT

Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY-
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address: V&93~^

City, State, Zip Code:

•Telephone Number (H) :

• U ̂  XA^Vx -̂ l̂ e**' ./Vu
Years lived on property: ̂ ^^\1&K&

Well present on property:'?̂  City,'

Years well present on property:

State Engineers well permit: yes

Well depth: Well yield:

Well construction:

Well usage: drinking source

garden irrigation

Permit No:

bathing • •

other (specify)

Alternative water sources:
..~. ,^~f 3 , n
>£Xz52-ZT~'->'£-£-



ll! MAY 05 1892
H\
HAZARDOUS MATERIALS

Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY.
PERFORMED.BY AUSTIN N. BUCKINGHAM
PRELIM.INARY ASSESSMENT PROGRAM/CDH

City, State, Zip Code:

Telephone Number
(W) :

/ t ~> oYears lived on property:

Well present on property: r yes

Years well present on property:

. State Engineers well permit: yes no ̂ ~~

Well depth: ̂^̂ ^̂ "̂  Well yield:

Well construction:

Well usage: /̂ l̂  drinking source

garden irrigation

Alternative water sources:

<3~O$-' &—'

Permit No:

bathing -

\

other (specify)

: ARGO PA/

205



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address:

City, State, Zip Code:

Telephone Number (

Years lived on property:

Well present on property: yes - no

Years well present on property:

State Engineers well permit: yes no

Well.depth: Well yield:

Well construction:

Well usage: drinking source

• .garden irrigation

*****
Û  Jê

*****

Permit No:

- bathing

other (specify)

Alternative water sources:

ARGO PA/



MAY 1 8 1892

Date: APRIL.8, 1992

ARGO DOMESTIC WELL SURVEY .
'PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

x
Name: (c)J^/i//^.

Street- Address: 70 7 /£" -H? "̂

City, State, Zip Code: $̂ '̂ /

Telephone Number (H):
tw\ ' 5 "/£"••

***

Years lived on property: /£) .-.- V.A • ̂  •/ = -.•-^•'.V-\

Well present on property: : 'yes

Years well present on property:

State Engineers well permit: yes no

Well depth: \

Well construction:

Well usage:

. . -no

'
o

Well yield:

drinking source

. ?'

garden irrigation

Permit No:

= -..•*/••».

bathing

other' (specify)

Alternative water sources:

MIGO PA/

170



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY . ..
PERFORMED BY AUSTIN N- BUCKINGHAM'
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name: J^/A

Street Address:

City, State, Zip Code: ~\}<2.~

Telephone Number (H) :
(W): 3

********************************•****************'********************•*********
f:

Years lived on property:

Well present on property: /'yes j . no

f|Pr Years well present on property: /c\37

State Engineers well permit: yes (no )

Well depth:

Well construction:

Well usage:

Well yield:

?

drinking source

garden irrigation

Alternative water sources s

ARGO PA/

Permit No:

MWivlH n
bathing

other (specify)

293



Date: APRIL 8, 1992

ARGO 'DOMESTIC WELL .SURVEY
PERFORMED. BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name: ̂'/i 0 I £

Street Address:

City, State, Zip Code:

Telephone Number (H):
(W):

Years lived on property:

Well present on property: ' (yes

Years well present on property:

State Engineers well permit: . yes /ho

Well depth: ̂ ' ? Well yield:

Well construction:

Well usage: . drinking source

no

Permit No:

bathing

garden irrigation\ other (specify)

Alternative water sources:

"•£: ARGO PA/

5 -̂!
/



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY!
PERFORMED BY AUSTIN N. BUCKINGHAM

PRELIMINARY' ASSESSMENT PROGRAM/CDH

Name:

Street Address:

City, State, Zip Code:

Telephone Number (H):

Years lived on property: -^

Well present on property: ,- yes

Years well present on property:

State Engineers well permit: yes no

Well depth: ?$ ' Well yield:

Well construction:

Well usage: drinking source

no

garden irrigation'

Permit No:

bathing

other (specify)

Alternative water sources:

\1-

PTLEr ARGO PA/ .



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Street Address:

City, State, Zip Code: 4}eiT\. 0.0

Telephone Number (H) :

******* s

Years lived on property: ( y ̂  \ C[ 0 U

Well present on property: yes X no'

Years well present on property:

State Engineers well permit: yes no

Well depth: Well-yield:.

Well construction:

Well us'age: : drinking 'source <-f4~\

garden.irrigation

Alternative water sources:

Permit No:

bathing

X
other (specify)

: KRGO PA/ .

707



Date: APRIL 8/1992,

'• Street Address rj^fr J\l ,

City, State , Zip Code:

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM

PRELIMINARY ASSESSMENT PROGRAM/CDH

f.

Telephone Number (H):
(W):

Years lived on property:

e'''

:ii

Years well- present on property:

State Engineers well permit: yes no

Well.depth: Well yield:

Well construction:

Well usage: drinking source.

Alternative water sources:

Permit No:

bathing

other (specify)

: ARGO PA/



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Street Address :J53<? £

City, State, Zip Code: Og /O (J<

Telephone Number .

***** -i

'fears lived on property: |

Well present on property: fr yes

Years well present on property: Ĵ fiTI '̂

State Engineers well permit: yes no

Well .depth: '. Well yield:

Weil construction:

Well usage: source

"garden irrigation

Permit No:

bathing

other (specify)

Alternative water sources:

PA/
704



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address:

City, State, Zip Code:

Telephone Number

. Q̂ cJt ̂ i

no

Years lived on-property:

""/°\Well present on property:. ( yes)

Years well present on property :N. • /-» VA.A (

State Engineers well permit: yes no

Well depth: \]QJT- KV\tx_' Well yield:

Well coasfesyrt, ?_gr'

Well usage: drinking source

. „.
irrigation

.Alternative water sources: (Vv

Permit No:

bathing

other (specify)

FILE: ARGO PA/



Date: APRIL 8, 1992

ARGO DOMESTIC WELL. SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name: J

Street Address: ,_££,<? y fj.

City, State, Zip Code:

Telephone Number (H):
(W):

****«•:

Years lived on property:

Well present on property: ( yes) no

Years veil present on .property:.

State Engineers well permit: . yes no . Permit No:

Well.depth: Well yield:.

Well construction:

Well usage: drinking source bathing

garden irrigation other (specify)

Alternative water sources:

WILE: ARGp PA/ ' won



Date: APRIL 8, 1992-

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/ CDH

Name:

Street Address:

City, State, Zip Code:

Telephone Number (H) :
(W) :

^f/«- ^ V

Years iive'cf

Well present on property:
.0

Years well present on property: ^

State Engineers well permit: yes no L

Well' depth: ( We?-J- yield:

Well construction:

Well usage: UXe. ̂ tui, ̂^wfdrinking source

K:.
garden irrigation

Alternative water sources:

»
: ARGO PA/

Permit No:

' 'viWiMH Of

bathing

other (specify)

\

f



Date: APRIL 8, 1992

Name:

Street Address:

City, State, Zip Code:

Telephone Number

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN K. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Co

AJ •

$TO~L-l

i
ir

(W):

3
Years lived on property:

Well present on property: yes .

Years well present on -property:

State Engineers well permit:

Well-depth:

Well construction:

Well usage:

1 1*. ' ^ nii ' i i ^^. ,

sl

no Permit No:

-|
cn. dOt̂ O -M,

Well yield:

drinking source

garden irrigation

bathing

other (specify)

Alternative water sources:

ARGO PR./ .

740



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED. BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH •

Name:

Street Address:

City, State, Zip Code:

Q

Telephone Number (H):
(W):

no

Years lived on property:

Well present on property: / yes

Years well present on property:

State Engineers well permit: (̂ eŝ ) no

Well- depth: ' . Well yield:

Well construction:

Well .usage: , drinking source

garden irrigatTo)

Permit No:

bathing

other (specify)

Alternative water sources:

"tLE: ARGO PA/

i



*.'^

Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name: HovrcxO C<ra-u£_ Co -

Street Address: £2£0 (P -. Fi

City, State, Zip Code:

Telephone Number (H) : 707
(W) :

no

Years lived on property:

.Well present on property:

Years well present on prop

State Engineers well permit: yes no

Well depth: Well yield:

Well construction:

Well us'age: drinking source

garden irrigation

Permit No:

. bathing,

other (specify)

Alternative water sources:

eILEi ARGO PR./



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N- BUCKINGHAM

PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address: ' 5&<̂  Î -Ŵ

City, State, Zip Code:

Telephone Number (H):

Years lived on property:

rty: £es;}
•—_s~--v.

Years well present on property:

Well present on property:

State Engineers well permit: yes /no

Well'depth: Well yield:

Well construction:

Well usaore: . drinking source

garden irrigation

t****"*i** ****

bathing

other (specify)

Alternative water sources:

tLE: ARGO PA/



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/ CDH

Name:

Street Address:

City, State, Zip Code:

Telephone Number

/ i~»

c***************************

Years lived on property:

Well present on property: Q yes

Years well present on property:"

State Engineers well permit: (yes ) no

Well'depth:

Well construction:

Well usage:

:oV_:,.""?

Well yield:

drinking source

garden irrigation

bathing

other (specify)

Alternative water sources: /-

: ARGO PA/



Date: APRIL 8, 1992

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address: 2-£>90

City, State, Zip Code:

Telephone Number (H) : 2,£<'- 13 J k
(W) :

Years lived on property:

Well present on property: / yes no

Years well present on property:

State Engineers well permit: yes no

Well" depth: Well yield:

Well construction:

Well us'age: . drinking source

rden irrigation

Alternative water sources:

Permit No;

other (specify)
r

ILE: ARGO PA/'

781

i

f
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Date: APRIL 8, 1992

*.* 1C 1

ARGO DOMESTIC WELL SURVEY
PERFORMED BY AUSTIN N. BUCKINGHAM
PRELIMINARY ASSESSMENT PROGRAM/CDH

Name:

Street Address: -̂

City, State, Zip Code:

Telephone Number .(H):
(W):

years lived on property:

Well'present on property: f yes

Years well present on property:"

State Engineers well permit: yes no

Well- depth: . . Well yield:

Well construction:

Well usage: . drinking source

garden irrigation

no VXiSX—-°

Permit No:

bathing

other (specify)

Alternative water sources:

jn:r,E: ARGO PA/

71


